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R E A D E R. 


OED) T being a ſort of Diſparage- 
"= 8 ment to Things which are 


ſ@ evidently very good, to ſay 


N 133 in Commendation 0 
them ; * ſhall therefore, in Juſtice 70 
this Book, give but a very ſhort .. ; 
of it. 

It appears to me, upon the Peruſal f 
it, to be a curious Piece: Tis clean, 
methodical , and handſomely dreſſed : 
So plain, that the dulleſt Perſon may 
learn by it; and ſo compleat, that he 
need learn no more. 

The Author (whoever he was ) has, 
in this Treatiſe, gone much beyond the 
Bounds which the common Writers of 
this Science uſe to advance to. 


A 2 And 


To the Reaptr. 


; 2 , 

And tho' many of the Practices he de- 
livers, Ex. gr. the making of Los a- 
RITHMS, INTEREST, and COMBINATION 
of QUanTITIEs, are to be done with 


greater Advantage and Exacineſe, by 
the Help of Superior Methods, as Al- 


GEBRA, Oc. yet take him purely as an 


Arithmetician, and he has not only done 


more, and 8 better, than Wingate, 


Cocker, Leybourn, or any other of the 
Writers in our Tongue, but indeed all, 


that can be done by Arithmetick. And 


therefore, if no other Book on this Subject 


comes out till this Performance is real ly 


mended, I am ſatisfied we ſhall have no 
new Book of Arithmetick very ſoon. 


CnrisT's Hoſpital, 
Nov. 12, 1712, H. DiTTON, 


Have peruſed this Book; and finding it very 


well done, recommend it to ſuch as "deſire a 
good Knowledge in Arithmetick. 


From | School L BUS 7 C 8 
ORD . 


in F 4 Lane, 


ARITHMETICK, 


Both in the 
THrroky and PRACTICE. 
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The INTRODUCTION. 


SECTION I. 


Containing the General Pracognita. 


RITHMETICE is an Art or 
Science, that teacheth us the dextrous 
handling of Numbers, and contains three 
Branches, 


VULGAR, 
wi. 


LOGARITHMICAL, 
ANALYTICAL. 


2. For the well managing of which, the Arabians, as 
may be ſuppoſed by their Way of Reading, invented the 
following Symbols, or CharaQers, commonly called Di- 
pits (as may be reaſonably gueſs'd from the Fingers of the 

and) which, though few in Number, are ſufficient for 


managing the vaſteſt Calculations. 
See here their Names and Characters. 
2's T_T S232 


Nine 
Null 
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3. The Cypher, Null, ſtanding by itſelf, ſignifieth No- 
thing; but being joirted with other Numbers, increaſeth, 
or decreaſeth their Value, and is indeed the beginning of 
all Number, as we ſhall elſewhere demonſtrate, contrary 
to what Tacguet, and ſume other modern Artiſts affirm. 

4.. Number is compoſed of ne or a multitude of Units, 
and is that by which we ay auy Thing is number'd ; as 
1 Acre, 4 Crowns, 7 Days in a Week. 
F. Of Numbers are ſeveral Sorts; as Digits, Articles, 
Compounds, Whole, Broken, Mixed, &c. 

6. Digits are ſuch Numbers as are under Ten, as 2, 
3. 4, 5, Ce. | | 

7. Articles are ſuch Numbers as are compoſed of a 
Digit and a Cypher, as 10, 20, 30, &c. and are diviſible 
by 10 without a Remainder, | 

8. Compound Numbers are ſuch as are compounded 
of many Numbers, as 144, 282, 1702, 1728, &c. 

9. A whole Number either contains Unity, or ſome 
Number thereof; as 7, 21, 512, 2056, Cc. | 

10. A Fraction, or broken Number, is always leſs than 
Unity, as + repreſent three Quarters of any Thing, or 
Unity; and , or. 6 is fix tenth Parts of Unity, &c. 

11. Amixt Number is always greater than Unity, as 2; 
repreſents 2 Integers, and one half of an Integer or Unity, 
and 7 , or 7.75, ſigniſies 7 Integers, and 75 hundred 
Parts ot an Integer or Unity. 

12, According to the Diviſion of Unity, a Fraction 
comes to be ſtiled Vulgar or Decimal. 

13. A Vulgar Fraction is divided into two Parts, one 
above another, with a (mall Linedrawn betwixt, of which 
the lower is called the Denominator, and the higher the 
Numerator, ſhewing liow many of thoſe Parts are ſigni- 
fed by the Fraction. So if we divide Unity into 12 Parts, 
5 of thoſe Parts will be expreſled thus F; ;Numeratore and 7 
Parts thus , and fo others. | 

I4. A Decimal Fraction (which is the moſt genuine 
and natural way of dividing Unity, and perhaps the moſt 
ancient) always fuppoſes the Integer to be divided into 10, 
100, 1000 Parts, Sc. as you covet Preciſeneſs in your 
Operation, Hence the Denominator being -known, needs 
not to be expreſſed, but you may place your Fraction as 
an Integer, by takingcere to prefix its diſtinguiſhing Point, 

I or 


We - 
fx p 
" N 
r 


| | 
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er Comma; ſo 2; will be expreſſed thus, .5, and x25thus, 
os; red thus, . 05; 735 thus, .75, &c. 

15. Numbers are faid again to be Equal, Unequal, Even, 
Odd, Evenly even, Evenly odd, Oidly odd, Compoſite, 
Prime, Plain, Solid, Perfect, Harmonic, Square, Cube, &c, 

16. Equal Numbers are ſuch as contain an equal 
Number of Units. 

17. Unequal Numbers are ſuch whoſe Number cf 
Units differ. 

18. An even Number is ſuch as may be divided into 
two equal Parts. 

19. An odd Numher is ſuch as cannot be divided into 
two equal Parts. | 

20, A Number evenly even, is ſuch as is compoſed of 
two even Numbers, ſuch an one is 8, for 2X4=8, 

21. A Number evenly odd, is ſuch as is compoſed of 
an even and an odd Number; ſuch is 18, compoſed of 6 
and 3, for 6X 3=18; of q and 2, for gx2=18. 

22. A Number oddly odd, is ſuch as is compoſed of 
two odd Numbers; ſuch is 21, compoſed of 7 and 3; for 
7 X 321. 

23. Some Numbers are both evenly even, and evenly 
odd, as 24 compoſed of 6 and 4, for 6X 4=24, and fo 
is evenly even; and it may be compoſed of 8 and 3, for 
8 X 3=24, and fo is evenly odd. 

24. Compolite Numbers are ſuch as are meaſured by 
ſome other Number than Unity, ſuch are 8, 12, 15,25, Cc. 

25. Prime or Incompoſite Numbers, are ſuch as Unity 
only meaſureth ; ſuch are 3, 5, 7, 11, 17, 19, Ce. 

26. Plain Numbers are ſuch as are made by the Multipli- 
cation of two Numbers, as 12, 18, 36; the Art made up of 
6 and 2, and the ſecond of Gand 3, and the third of ꝗ and 4. 

27. Solid Numbers are ſuch as are made by the Multi- 
plication of three Numbers into one another; ſuch are 24 
made by the Multiplication of 2 into 3, into 4; and 60 
made of 3 into 4, into 5; whence you may ipfer, that 
all Plain and Solid Numbers are Compoſite. 

28. Perfect Numbers are ſuch, whoſe Aliquot Parts ad- 
ded, are equal to themſelyes; the firſt of which is 6, whoſe 
Aliquot Parts are 3, 2, 1=6: The ſecond is 28, whoſe 
Aliquot Parts are 14, 7, 4, 2, 1=28 ; of theſe Numbers 
are but few, only Nine in a Hundred Thouſand Millions. 


29. 


ſo are 13 and 36, and many more. 
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29. Harmonic Numbers are ſuch, that the Aliquot 
Parts of the one collected, make a Sum equal to the other 
Number. 

30. Square Numbers are ſuch as are made by the Multi- 


plication of ſome Number into itſelf; fo 4 is the Square of 


2, Gof 3, 16 ot 4, and fo on ad infinitum. 

21. Cube Numbers are made by the Multiplication of 
ſ:n1e Number twice into itſelf, ſuch a one is 8, made by 
the Multiplication of 2 into 2 into 2, ſuch another is 27, 
and infinite more. 

32. Numbers to one another may be termed Aliquot 
Parts, Aliquant Parts, Prime, Compoſite. 

22. One Number is ſaid to be an Aliquot Part to ano- 


ther, when the firſt preciſely meaſures the ſecond; ſo 6 


is an Aliquot Part of 18, and 7 of 28; for 6 meaſures 18 
by 3, and 7 meaſures 28 by 4, &c. 

34. One Number is ſaid to be an Aliquant Part of 
another Number, when the firſt meaſures not the ſecond 
without a Remainder; ſo 5 is an Aliquant Part of 18, 
and q of 25, c. 

35. One Number is ſaid to be Prime to another, when 
no Number can be found to meafure both preciſely, ex- 
cepting Unity; ſo 11 and 15 are Prime to one another; 

26. One Number is Compoſite to another, when a 
Number can be found that meaſures both exactly beſides 
Unity, ſuch are 12 and 36, 15 and 75; ſince 3 meaſures 
the firſt Pair, and 5 the ſecond, and ſo in many more. 

37. Numbers to one another may be ſaid to have Reav 
ſon, Ratio, or Habitude, and may be twofold, either in 
reſpect of Quantity or Quality. 

38. In reſpect of Quantity, it is conſidered only be- 


twixt two Numbers, of which the fill is called the An- 


tecedent, the ſecond the Conſequent, and is either equal, 
as 3 to 3, or 7 to 7; or untqual, which may be of the 
Greater to the Leſs, as 6 to 4, or of the Leſs to the 
Greater, as 4 to 6. | | 


39. Reaſon, as well of the Greater to the Leſs, as of the 


Leſs to the Greater, is five fold, v'z. Firſt, Multiple ; Se- 
condlv, Seperparticular; Thirdly, Saperpartiens; Fourth- 
ly, Multipleſuperperticular ; Fiithly, and laſtly, Multi- 
pleſuperpartiens. 17 ficſt of which are called 
| Simple, 


/ 
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Simple, the two laſt Mixt, Reaſon or Habitude; to give 
a Name to their Oppoſites or Contraries, we join the Pre- 
poſition Sub; then they are called Submultiple, Sub ſuper- 
particular, &c. 8 

40. Firſt, Multiple Reaſon, is when the Antecedent, 
or Greater Number contains the Conſequent, or lets 
Number, ſome certain number of times, without a Re- 
mainder, as 6 to 3, commonly called Duple ; 21 to 7, 
commonly called Triple Reaſon ; their Oppoſites are of 
the Leſs to the Greater, as 3 to 6, 7 to 21, that is, Sub- 
duple, Subtriple Reaſon. 

41. Secondly, wn ts = Reaſon, is when the 
Antecedent,or Greater Number, contains the Conſequent, 
or Leſs Number, but once with a Fraction, whoſe Nume- 
rator is always Unity; ſuch are 3'to 2, 4to 3, 5 to 4, Cc. 
commonly call'd Se/quialtera, Seſquitertia, Seſquiquartay 
Reaſon or Proportion: Its Oppoſite is, Subſuperparticu- 
lar, as of 2 to 3, 3 to 4, 4 to 5, &c. commonly called 
Subſeſquialtera, Subſeſquitertia, Subſeſquiguarta, &c. 

42. Thirdly, Superpartient Reaſon, is when the An- 
tecedent or Greater Number contains the Conſequent or 
Leſs Number once with a Fraction, whoſe Numerator 
is always more than Unity; ſuch as 5 to 3, 7 to 4, &c. 
commonly called r tres, and Supertripar- 
tiens quartas, &c. Its Oppoſite is Sub ſuperpartiens, as 
of 3 to 5, 4 to 7; or Subſuperdupartiens tres, Subſupen- 
tripartiens quartas, &c. i 

43. Fourthly, Multipleſuper particular Reaſon, is when 
the Antecedent or Greater Number contains the Conſe- 
quent or Leſs Number divers times with a Fraction, 
whoſe Numerator is always Unity; ſuch as ꝙ to 4, or 
Duplaſeſquiquarta, 9 to 2, or Quadruplaſeſquialtera, 26 
to 5, or Quintaplaſeſguiguinta, &c, Its Oppolite is Sub- 
W as 4 to 9, 2 to , 5 to 26, Sc. 

44. Fifthly, Multipleſuperpartiens Reaſon, is when the 
Antecedent or Greater Number contains the Conſequent 
or Leſs Number divers times with a Fraction, whoſe Nu- 
merator is always greater than Unity; as 8 to 3, common- 
ly called Duplaſuperdupartiens tertia ; 19 to 5, termed 
Triplaſuperquadripartiens quinta, &c. Its Oppolite is 
Submultipleſuperpartiens, as 3 to 8, 5 to 19, Sc. Under 
lome of thele five Species are comprehended all the Va- 
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riety that can happen betwixt two Numbers, in reſpect 
of Quantity; the ſame holds alſo in Fractions, as well as 


mixt Numbers. 


45- In reſpect of Quality, which is only a Similitude 
of Reaſons, commonly called Proportion, it is conſidered 
betwixt more than two Numbers: For tho* the Reaſon 
of two Numbers may be had, as before, yet a Similitude 
of Reaſons cannot be found, unleſs the Numbers be more 
than two, and is threefold : Firſt, in reſpect of their Dif- 


ference. Secondly, In reſpect of their Quote. Thirdly, 


In reſpe& of both. Of the firſt, ſpringeth Arithmetical ; 
of the ſecond, Geometrical ; of the third, Harmonical 
Proportion. | 

46. Arithmetical Proportion, is an Equality of Dif- 
ferences ; that is to ſay, when a Rank of Numbers have 
one and the ſame Difference; and this is two-fold, con- 
tinued, or diſcontinued. 

47. Firſt, Continued ; when of ſeveral, the ad exceeds 
or is leſs than the firſt by the ſame Number of Units, as 
the 3d exceeds or is leſs than the 2d, or as the 4th ex- 
ceeds or is leſs than the 3d, c. 80 1, 3, 5, 7, 9, IT, 


&c. are Numbers in Arithmetical Proportion, increaſing 


by 2. And 16, 13, 10, are Numbers in Arithmetical 
Proportion, decreaſing by 3. And 1, 2, 3, 4, 5, 6, 7, 
are Numbers in Arithmetical Proportion, continued, in- 
creaſing by Unity ; and theſe are what is commonly cal- 
led Arithmetical Progreſſion. 

48. Secondly, Diſcontinued, that is, when there is the 
ſame Difference betwixt the 1ſt and the 2d, as there is be- 
twixt the 3d and 4th, but not as between the 2d and 3d. 
SO I, 3.7, 9, are four Numbers in Arithmetical Propor- 
tion. The Difference of 1 and 3, and of 7 and q, being 
2 ; which is not the Difference of 3 and 7, which is 4. 

49. Gcometrical Proportion is an Equality of Ratios ; 
that is to ſay, when ſeveral Numbers, being divided by 
one another, have ſeveral Quotients, and is either Con- 
tinued or Diſcontinued. 


50. Continued, when of ſeveral Numbers the 1ſt 


bears the ſame Ratio, or Proportion, to the 2d, as the 2d 
doth to the 3d, and as the 3d doth to the 4th, &c. Thus 
2, 3, 4, 6, are Geometrical Proportionals continued, 


lince there is the fame Reaſon of 2 to 3, as of 4 to 6, 
each 


% 
ce 
4 
£ 
© 
« 
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each being Subſeſguialtera, 1, 2, 4, 8, 16, 32, Sc. are 
Numbers in Geometrical Proportion, for the ſame 
Reaſon ; and this is what is commonly called Geometrical 
Prag reſſion. | A 

51. Second, Diſcontinued or Interrupted, when the 
Proportion of the 1ſt to the 2d is the ſame as that of the 
34 to the 4th, but not of the 2d to the 3d. Thus, 
3:6 :: 16: 32, are Geometrical Proportions diſconti- 
nued ; 3 being contained in 6 as often as 16 in 32, that is 
twice, which is not the Proportion of 6 to 16 ; and this 
is what is commonly called The Golden Rule. 

52. Harmonic, or Muſical Proportion, is when the 
1ſt Term is to the laſt as the Difference of the iſt and 2d 
to the Difference of the two laſt. So theſe three Num- 
bers, 2, 3, 6, are in Muſical Proportion, ſince 2 Is to 6, 
As 1, the Difference of the two firſt, To 3, the Diffe- 
rence of the two laſt. Thus alſo theſe 4 Numbers are 
in Harmonical Proportion, viz. 2, 3, 6, 12; fince the 
firſt is to the laſt, As the Difference of the two firſt, To 
the Difference of the two laſt. 


\ 2 * 


8 cr. II. 
The Diviſion of a Pound Sterling. 


4 Farthings 11 Penny 
12 Pence, or 
3 Groats by I Shilling 
5 Shillings Si Crown 
4 Crowns, or 
20 Shillings 1 Pound 
20 Groats, or nd i 
6s. and 8 d. 1 Noble 
2 Nobles I Mark 
2 Angels L | 1 Pound 
3 Marks S 2 Pounds 
1 Mark 1 Noble 1 Pound 
240 Pence 1 Pound 
960 Farthings 1 Pound 


J 
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The Diviſion of a Pound Trey. 


FO TGT Feng eee! 
20 Penny Weight J 1 Ounce Punnd. So 
12 Ounces 211 Pound Trey will | 60 
14 Qun. 12 Penny Wi. I Pound Aver. 2 
Averdupoiſe Weight. 

r Drams © F oy _— 
16 Ounces 1 Pound oy "Oc a 
14 Pound 1 Stone yh OE 

2 Stone, or 28 Pound | 2 4 Hundred W - 965 [ 
4 Stone, or 56 Pound 7 = 4 Hundred D 5 — 8 
8 Stone, or 112 Pound = | 1 Hundred C. We yy 
5 Aundred | 1 Hogſhead D ha * 4 
Io Hundred 1 Pipe or Butt Be il 
{20 Hundred —— 1 TunorLoad 224 Ou | 


— K 4 we. 


Apothecaries Wight. 


— 1 96 Drams in a 


[20 Grains 1 Scruple . 
de , ee 
Drams 397 Ounce ound; 

| 5760 Grains in v 

12 Ounces * I Pound 8 


N. B. Apothecaries compound their Medicines by the 
Weights expreſſed in the above Table; but they buy 
and ſell their Drugs by —— Weight, 


Long 
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Long Meaſure. 
- & 4 
3 Barley Corns ) C1 Inch 2828 
4 Inches 1 Palm Mile, 63360 
12 Inches, or 3 Palms 1 Foot E 
3 Feet I Yard | a Mile, 5280 
3 Feet 9 Inches v 11 Ell Enghſh [Feet make a 
5 Feet 0 4 1 Geomet. Pace Mile, 1760 
6 Feet, or 2 Yards = | 1 Fathom Yards make 
5 L Yards I Perch Mile, 10 6 
40 Perch,or 132 Paces 1 Furlong P "Mil - 
15 8 Furl. or 320 Perch. 1 Mile A. 
. UE League Je 
be 
1 Cloth Meaſure. 
3 [4 Nails i uarter | 5 
4 Quarters C Jt Yard [16 Nails one Yard. 
Js Quarters(= } 1 Ell Ego Nails one Ell Engliſh. 
E Quarters r Ell Flemih\g2 Nails x Ell Flemiſh. 
f | Dry Meaſure. 
2 2 Pints TJ #1 Quart 42 
* 2 Quarts I Pottle 
1 2 Pottles 1 Gallon 
3 * [2 Gallons u Peck 
4 Pecks 34 Buſhel Land Meaſure 
f 5 Pecks = } 1 Buſhel Water Meaſure 
7 4 Buſhels I Coomb 
1 2 Coombs 1 Quarter 
4 4 Quarters I Chalder 
3 8 Quarters J {1 Tun, or Wey 


r a 
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Liquid Meaſure. 
TZ Pints I C1 Quart 
2 Quarts 1 Pottle 
2 Pottles 1 Gallon (Herrings 
8 Gallons 1 Firkin of Ale, Soap, or 
9 Gallons | v |1 Firkin of Beer 
2 Firkins 27541 Kilderkin 
2 Kilderkins - | 1 Barrel, or 36 Gallons 
2 Gallons 1 Tierce 
3 Gallons 1 Hogſhead 
2 Hogſheads 1 Pipe or Butt 
2 Butts, or 252 Gallons) I Fun | 
T3 £ 
60 Seconds 1 Minute 
60 Minutes 1 Hour 
24 Hours L t Day Natural 
| 7 Days S ) 1 Week 
| 4 Weeks 1 Month 
13 Months and one Day CI Year, or 365 Days | 


Sometimes a Fraction is expreſſed Decimally ; and in 
this Caſe an Unit is ſuppoſed to be divided into 10 Parts ; 
and every one of thoſe 10 Parts, into other 10 Parts ; 
whereby Unity is divided in 100 Parts. Again, every of 
thoſe Parts are ſuppoſed to be divided into other 10 Parts, 
and then Unity is divided into 1000 Parts; and ſo as far 
as you pleaſe. 

In any Decimal Fraction, the Denominator is not ex- 
preſſed, but underſtood; and the Numerator hath a Point, 
or Comma, prefixed, to diſtinguiſh it from an Integer. 

So if a Pound be divided into 10 Parts, 10 Shillings, - 
or 2, will be thus expreſſed, 28, or thus, 5. 

Again, if a Pound Sterling be divided into 100 Parts, 
5 Shillings, or 3 of a Pound, will be expreſſed thus, 128, 
OT 25. 4 


Thus 


* 
4 * £1 
* 
* 


5 
j 
' 
? 


2 


* 
« » — 0 


„„ Kreer 44 


* WM 


334 OE 


4 * 4 N - 
— — ewes. as 
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Thus you ſee the Denominator of a Decimal Fraction 
may very well be omitted, becauſe eaſily known, being 
always an Unit with as many Cyphers annexed as there 
are Places in the Numerator. 


Note alſo, That Cyphers placed to the Left-hand of 
an Integral Number, or to the Right-hand of a Decimal, 


neither increaſe nor decreaſe the Value; but placed con- 


trary, work contrary Effects: for as Cyphers placed to 
the Right-Hand of an Integer, increaſe the Value in a 
tenfold Proportion ; ſo Cyphers placed to the Left-hand 
of a Decimal Fraction, decreaſe the Value in the ſame 
Proportion. 

So5 Pounds, by annexing a Cypher to the Right-hand, 
becomes 50 Pounds, ten times more than before: So 5 . 
or 105. by annexing a Cypher to the Leſt-hand, become 
.05. or 1 Shilling, ten times leſs than before. But more 
of this in Decimal Arithmetick, 


AN 


—— — 


— —— — — Pn — = 4 
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Ses made uſe of in this Work, 
7 5 


4 DLs, or more, the Sign of Audition; and, when 

placed between two Numbers, ſignifies that they 
are to be added together; as 5+6 denotes, that 5 and 6 
are to be added into one Sum. . 


— Minus, or leſs, the Sign of Subtraction; and, when 
it ſtands between two Numbers, denotes that the latter 
is to be ſubtracted from the former; as 7—3, is 7 leis 3, 
and ſignifies that 3 is to be ſubtracted from 7. 


* Is the Sign of Multiplication, and ſignifies, when 
placed between two Numbers, that they are to be mul- 
tiplied together: Thus 2x3 is 2 multiplied by 3. 


— Is the Mark of Diviſion ; and ſignifies, when two 
Numbers are placed one above another, that the Num- 


ber above is to be divided by that below : As -- or 622, | 
denote that 6 is to be divided by 2. * 


= The Sign of Equality; and, when placed between 
two numerical Expreſſions, denotes that they are equal 
between themſelves: As 7+3 = 8+2. That, is the Sum 
of 7 and 3 is equal to the Sum of 8 and 2. | 


: Implies to, and : : ſo is. They are Marks of Pro- 
portionality, ſignifying that the Numbers between which 
they are placed are proportional: As 2:4 :: 8: 16, 
fignifies, as 2 to 4 ſo is 8 to 16. 
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NUM ERATION. 


Y Numeration we know how to place, or give a juſt 
Value to, any Number propounded ; which that you 
may do, obſerve the Nature of the following Table. 


The TABLE. 
1 
3 

2 22338 
28 35 Sf 
SS JaE* 7: 
S 2 2 8 . 4 
5 2 83 3.2.1 
B.© = »* 4 3 3 1 
FERC ST 3 #3 
15 6 6 38 327 
* % 
7 5 4 2 1 
9.07. 6 S382 


In the foregoing Table you may ſee how each Place 
exceeds the former ten Times, increaſing in Value to- 
wards the Left- hand. 

The firſt Place is the Place of Units, the ſecond Tens, 
the third Hundreds, the fourth Thouſands ; and fo on as 
far as you pleaſe. | | 

The Denomination of the frrſt Period, or of the firſt 
3 Places, is Hundreds; the Denomination of the ſecond 


Period, or of the ſecond 3 Places, is Thouſands, of the 


third, is Millions, 

The fourth Period, if it had been annexed, would have 
been Thouſands of Millions; but in Practice we have 
ſeldom UTe for fo large a 3 | r 

n 


* 
— — 
3 — — * — - 2 * 
— * : —— — 
* - 
. 


14 NUMERATION,. 


In reading the Numbers, it is convenient that the young 
Learner ſhould exerciſe himſelf in the ſmalleſt firſt, and 
ſo proceed to the greater, 'till he be perfect. 

The Value of 7654321, being the 7th Number in the 
Table, will be found to be in Words at length, ſeven Mil- 
lions, fix hundred fifty-four Thouſand, three Hundred, 
Twenty-one. Of the fourth, to wit of 4321, the Value 
in Words at length will be, four Thouſand, three Hun- 
dred, Twenty-one; and ſo of any other. 

And though the former Table go but to 9 Places, yet 
it is ſufficient to find the Value of any Number, though 
it conſiſt of 90 thouſand Places. | 

A ready way in long Numbers, is pointing the Places 
of Millions, as in the Number underneath. 


345678987654323450789142 


"Wha ** 2 
2 — 5 
— > = 
O — 
— 2 = 
|: 2 
'© 7 'S 
> -7 ES. 
— © 2 2 
© - SS... = 
- YE ES = 
305432 
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ADDITION. 


DDTTION is the Gathering together of ſeveral 
Numbers into one Total Sum. 


Addition of INTEGERS. 


Take care to place Units under Units, Tens under 
Tens, &c. And for every 10, carry one to the next 


Place. 4 
To 


Addition of INTEGERS, 
Example. 


To work this Example, I begin in the 
Units Place, and ſay, 7 and 4 is 11, and 
6 is 17 ; place 1 under the place of Units, 
and for the Ten carry 1 to the next 
place; then going to the place of Tens, I 
ſay, 1 that I carried and 6 is 7, and 7 is 
14, and I is 15; ſet down 5, and carry 


10157 Total 


1; then 1 I carried and g is 10, andg is 19, and 2 is 
21 ; ſet down 1, and carry 2; then 21 carried and 2 is 
4, and 2 is 6, and 4 is 10, which being the laſt, ſer it 
all down, and the Total Sum will be 10157, as in the 


Example may be ſeen. 
Other Examples for Practice. 


46725632 
12982624 
37890167 
34256782 
42167142 
46300001 
29067892 


— 

32142 72900 
4678 

290 

46 

7 


— — — 
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41252 
12346 
71621 
32423 

4216 


2194 
2651 


3956 

7994 

6724 
6 


107 
729 
814 
672 
8 
27 

42 

61 

7 
— 


In Addition of Numbers of divers Denominations, as 


Money, Weight, Meaſure, Cc. 


We ſhall firſt begin with Money, that being the moſt 


common. 


CY 


Having 


1 

1 16 Addition of MON E v. 
mW Having placed the Numbers given to be added, in 
* their Order, (viz.) Pounds under Pounds, Shillings un- 
q der Shillings, Pence under Pence, &c. 
1 | | Then, 

; For every 4 Farthings carry one Penny, for 12 Pence 
carry one Shilling, and for 20 Shillings carry one Pound. 

| xample. 
Begin with the Farthings, and ſay, 2 J. 5. d. 
and2is4, and 3 is 7, and 1 is8 Farthings, 21 12 
ſet down a Cypher, and carry two Pence 36 15 
to the place of Pence; then 2 I carried 14 12 
and 2 is 4, and 7 is 11, and 8 is 19, and 18 15 
[ 7 is 26 Pence; ſet down 2, and carry = 
2 Shillings; then 2 TI carried and 5 of 6 91 16 

and 2 is , and 5 is 14, and 2 is 16; fect 
down 6 Shillings and carry 1 Angel, 
which with the other 4 Angels make 5 Angels; ſet down 
1 Angel and carry 2/, Then in Pounds work as in Inte- 


A gers, and the Sum will be 911. 16s. 2d. og. d 
Other Examples for Practice. 


dd x cow 
8 82 4 2 


N 
EK. 


— 


2 _ 9 
rr 2 rr 2 — — 
— —— * * — _— — — —„— : 

— | — 

0 0 ” 3 

1 — 
” &'s 
* 
9 


_— 


—— 


2 
1 4 „ 
q an. 26 <Q 1 n 
} — 3 12 7 $ 2 
4 = 17 9 2 158 8 2 
1 r I 
4 _— = 73 129 13 6 3 
If 1 421 12 7 'T 
1 — — 624 13 3 
109 © T7 423 289 £2 
— —— 100 oo O o 
33 9 
18 146 17 10 1 
9 4 7 
WP. 23 3 
” 2 4 8 IF 
mmm mmm 11 3 
eue ee %o l 18 5. 0 
— — a; 3291 /28.8-:© 
| — — Fo =—_—— 
5949 03 6 © 


If 


: 

| 
d 
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Addition of WEIGEIr. 17 


If your Sum be long, you may point it, or divide it 
into Parts; and the Parts added together will be equal 
to the Whole, which proves the Work, 


Addition of Trey-MWeigbt. 


Having placed your Numbers in order, that is, each 
under its own Denomination ; then, for every 24 Grains, 
carry one Penny- weight, for 20 Penny-weights carry one 
Ounce, for 12 Ounces carry one Pound. 


| Example. 

Begin with the Grains, and ſay, 12 Gr. Ib. ou. pw. gr. 
and 13 is 25, and 15 is 40, which is one 24 7 11 15 
Penny-weight and 16 Grains; ſet down 36 5 15 13 
16 Grains, and carry one Penny-weight 64 2 14 12 
to the Place of Penny-weights : In — 
Penny weights work as in Shillings; in 125 4 01 16 
the Ounces work as in Pence; and in — 
the Pounds as in Integers, and the To- 
tal will be 125 Ib. 4 ou. I pw. 16 gr, | 


Other Examples. 


15. 09, pw. 87» 15. 09. pw. gre 


364 7 1 13. - a 7 20 wm 
263 VS. 18 20 2008 4 7 of 
219 © 10 14. " © 28 1s 
216 7 12 20 2 ns 
943 6 18 21 14742 3 03 02 


—— 
— 


Allition of Averdupoiſe-Weight, 


Having placed your Numbers in their true Places ; for 
16 Drams carry one Ounce, for 16 Ounces carry one 
Pound, for 28 Pounds carry one Quarter, for 4 Quarters 
carry one Hundred Weight. 

Begin 


17 18 Proof of ADDITION. 
"Bp Example. 
2 


it Begin with the Ounces, and ſay, 10 „ fo iS a 
0 Ounces and 5 is 15, and 8 is 23; ſet 36 2 11 8 
down 7 Ounces, and carry 1 Pound to 14 1 17 5 

the Pounds; then 1 Pound I carried 64 2 13 10 


and 13 is 14, and 17 is 31, and 11 is — 
42 Pounds, which is 1 Quarter and 14 115 2 14 7 
Pounds; ſet down 14 and carry 1 Quar- — _ 
ter. In the Quarters work as in the 


10 Farthings, and in the Hundreds as in Integers, and the 

15 Sum will be found to be, 115 C. 29. 1416. 7 oz. 

74 | | 

j Other Examples. 

k 

þ if „. i G. w. 

4 10 17 
8 [12 10 
110 e 
1 8 
1 8 

173 6 11 4 


There are other Weights and Meaſures: But he that 
underſtands theſe, cannot be ignorant of any other: If he 
but take notice of the Tables of Weights and Meaſures, 
in the Introduction, where he may ſee how much of one 
Denomination make one of another; then the Work will 
be eaſy enough. _. 

We ſhall therefore ſhew the Learner the Proof of Ad- 
dition, and ſo conclude this Rule. 


Prof of ADDITION. 


In Prof of Addition, add your Numbers downward, 


contrary to the common Way, carrying as uſually ; ſo will 
you avoid making a Miſtake in the ſame Place: If the To- 
tal Sum be the ſame both Ways, you are right, elſe not. 


Example. 


2 


| Ly "X55 * „ WF; * 5 % F 
Gd DICED, > 1 


19 


Queſtions in ADDITION. 
Example. 
In Money. In Averdupois wt. 
l. 4. . » 9g. 15. ou. 
W 8 
3262 14 2 178 1 19 10 
$36 28-2 4 
— ä 14 
Sum 683 13 4 
Sum 990 2 04 10 
Proof 683 13 4 — — 
— — Proof 990 2 04 10 


2 


Dueftions in ADDITION. 


A Man at Mancheſter demands how far to Landen; 
and was anſwered, from hence to Derby is 38 Miles, 
thence to Harbzrough 32 Miles, thence to St. Albans 46 
Miles, and ſo to Londm 20 Miles. 

What is the Diſtance from Manche/fter to London? 


Facit 136, as in the Work, 


28 
32 
45 
20 
136 


An old Man's Age was required, and he anſwered 20 


I have 5 Sons and 3 Daughters; betwixt the Birth of 
each of my Sons was 2 Years; betwixt my laſt Son 
and firſt Daughter, 4 Years; and 4 Years apiece be- 
twixt the reſt of my Daughters; in my 20th Year 
was my firſt Son born, and that is the Age of my 


youngeſt Daughter 
What is the Father's Age? 
Anſwer, Sixty Years, 


181 
SIS AIS 


SU RE“ 


(20) 
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SUBTRACTION. 


BY Subtraftim we find the Difference of any two 
Numbers, by taking or drawing the lefler from the 
greater, whereby the Difference will appear, 


Subtraftiom in INTEGERs. 
Take care to place Units under Units, Tens under 


Tens; and in cafe of Want, in Subtracting, borrow 10, 
and for every 10 ſo borrowed, pay one in the next Place. 


EXAMPLE. 


Bought 7126 Bundles of Yarn, of which I have ſold 
1693 out again. What remains to ſell ? 


Place your Numbers as in the Margin, Bought 7126 
and beginning at the Right-hand, ſay, Sold 1693 


from 6 and there remains 3, 9 from 2 — 
cannot, but 9 from 12 (for borrowing 10 Reſt 5433 
makes the 2 12) reſt 3; then go on, ſay- —— 


ing, 11 borrowed and 6 is 7, from 11 

cannot, but 7 from 11, reſt 4; laſtly, 1 I borrowed and 
1 is 2 2 reſt 5: So will the Remain be found 5433, 
as in the Work. 


Other Examples for Practice. 
Lent 4672 56 From 672 54246 
Paid 414063 Subt. 6109826 


—— — — 


— 
——— —Z—2—ͤ— —y—»——— — 


Lent 


d 


nt 
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Subtractiom of MoN tv. 


Lent at one time 4246462 7, 
at another 124216 
at another 62142 
at another 4215 


Lent in all 443703 


| 


* * 


Paid at one time 1263125 
at another 642162 
at another 82425 


2—ü ä 
Paid in all 1987712 
Reſt to pay 2449323 


In this laſt Example I add the Sums lent into one Sum, 
and likewiſe what was paid; then ſubtracting as before, 
the Remainder will be found to be 2449323- 


Subtrattion in Mod Ex. 


In Subtraction of Numbers of diverſe Denominations, 
we ſhall, as in Addition, begin with Money in the firſt 
Place, and of the reſt in their Order, 


Subtraction in Money is not much different from Inte- 
gers; only Note, That having placed your Numbers right, 
the Leſs under the Greater, and Pounds under Pounds, 
Shillings under Shillings, &c. you muſt in caſe of Want 
in the Farthings, borrow + or one Penny; and in the 
Pence borrow 12, or one Shilling; and in the Shillings, 
borrow 20 Shillings, or one Pound, remembring always 
to pay what you borrowed to the next Place, by calling 
the lower Figure one more than it is, 


D E X 4 Me 


28 Subtraction of Mox Ex. 


E T4 MN EL E. 


Begin with the Farthings and „ 
ſay, 2 Farthings from 1 I cannot, Lent 63 12 O or 
but 2 from 4, reſt 2, and 1 is 3, Paid 18 14 og 02 
which ſet down; then go to the — — 
Pence, ſaying 1 I borrowed and Reſt 48 17 og 03 
9 is 10, from 7 I cannot, but 10 —ͤä — — 
from 12 reſt 2, and 7 is Pence, which ſet down; then 
proceed to the Shillings, ſay 1 Shilling I borrowed and 14 

is 15, from 12 I cannot, but from 20, reſt 5, and 12 is 
17, which ſet down; and going to the Pounds, work as 
in Integers, and the Remain will be 487, 17 5. 9d. 3g. 


Other Examples for Practice. 


2 J. . d. VO FA Lo d. 
Lent 142 16 9 x Lent 416 16 7 
Sw 11252 Fad v8 14 2 


„ 


— 
2 — — 


EI + © 
at 14 9 
26. 30 ' 2- 
: 14 17 3 
Lent at ſeveral times. 4 91 14 
7 728 
83 16 7 
2 


| 


| 14 


— — — — 


Paid 333 12 51 


Reſt to pay 


Subtramion 


* 


Subtraction of TRov-WEIGHT. 23 


Subtraftion of TROY-WEIGHT. 


In Subtrectian of Trey-Meigßt, in cafe of Want in the 
Grains, borrow 24, in the — * 20, in the 
Ounces 12, and in the Pounds as in Integers; remembring 
ſtill to pay what you borrow to the next Place. 


Begin with the Grains, b. Ou. pu. gre 
and ſay 16 Grains from 14 Bought 672 11 12 14 
Grains I cannot, but 16from Sold 149 08 13 16 
24, reſt 8, and 14 is 22, _ — — 
which ſet down; then pro- Reſt 523 2 18 22 
ceeding to the Penny= ' — ——— 
weights, there you may work as in Shillings, and in the 


Ounces as in Pence, and in the Pounds as in Integers. 


Other Examples. 


Ib. ou. pw. gr. lh. ou. pw. gr. 
Bought 674 07 @4 10 Bought4216 os 07 1t 
Sold 194 o8 11 06 Sold 1982 08 10 14 


—_—_—_—_— 


* 2—— 
— 


Reſt Reſt 


— 


— ee eee MEE — 


— 2 — 


Subtraction of AVERDUPOISE-WEIGHT. 


Having placed your Numbers in Order, as was inti- 
mated before, ſubtract as uſually ; but in caſe of Want in 
the Drams or Ounces borrow 16, in the Pounds 28, in 
the Quarters 4, and in the Hundreds as in Integers, 


Begin with the Ounces, _ C. . I. ou, 
and ſay, 8 Ounces from 5 Bought 142 2 11 5 
Ounces I cannot but 8 from Sold 79 3 10 8 
16 reſt 8, and 5 is 13, which — ————— 
ſet down; then 1 I borrow- Reſt o62 3 oO 13 
ed and 10 is 11, which ſub- — — 
tracted from 11 reſt o, which ſet down ; then proceed 
to the Quarters, where work as in Farthings, and in the 
C's work as in Integers. 

D 2 Other 


24. Proof of SUBTRACTION 


Other Examples. 


. 4. & C. g. . py 
' Bought 426 2 19 Bovght 144 14 Og 
Sold 198 3 25 Sold 79 3 19 10 


Reſt | Reſt 


— — 1 2 * 12 


Proof of SUBTRACTION. | 


To prove Subtraction, do thus ; Add the Sum to be 
ſubtracted to the Remainder, the Total will be equal to 


the Number from which you were to ſubtract, if your 
Work be right. : 


Example in Money. 


6 

Lent 42 16 og 

Paid 18 16 11 
Reſt 23 19 10 Add 

Proof 42 16 09 

— 


In Treoy-Weight. 
20 1b. ou. pw. gr. 
Bought 142 12 11 14 
old 79 o8 15 17 


Reſt 63 03 15 21 * 


Proof 142 12 11 14 


— 


—_— 


Queſtions in SUBTRACTION. 25 


A Bond dated in the Year 1685, How many Years are 
ſpent this preſent 1753? 


From 1753 
Subt. 1685 


Reſt 68 Years, the Anſwer. 


3 


The Author hereof was born in the Vear of our Lord 
1660, How old is he this preſent Year 1753? 


- From 175 
| Subt. - 


Reſt 93 Years, the Anſwer. 


What Number of Pounds, Shillings and Pence, added 
to 341. 165. 9d. 19. will make 1004. 


£.% | 2. 
From x00 oo oo oo 
Subt. 34 16 eg or 


4 


4 - 


65 03 O2 03 The Anſwer. 
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MULTIPLICATION, 


Y Multiplication, we Increaſe or Multiply one Num- 
ber by another, as oft as there are Units in either of 
the Numbers, and it ought to be perfectly underſtood by 
the Learner, who would know any thing of Arithmetick ; 
Thouſands of Queſtions in a great many Parts of the Ma- 
thematicks being reſolved thereby. | 
In Multiplication are three Numbers or Members to be 
well taken Notice of. a 
Firft, The Multiplicand, or Number to be multiplied. 
Secondly, The Multiplier, or Number by which we 
multiply. | 
Thirdly, The Product, or the Number proceeding, or 
produced from both. 
In Multiplication it holds, 
As an Unit: To the Multiplier : : 
So is the Multiplicand : To the Product. 


So if one Yard coft 5 Shillings, what will 64 Yaids 
coſt ? | * 

Here one Vard bears ſuch Proportion to 5 Shillings, as 
64 Yards will bear to the Product. 


To work this Queſtion, place your Numbers in Order; 
as in the Example following. 


„ | Tab 
If 1:5 :: 64 Multiplicand 
5 Multiplier. 


Product 320 Facit 320Shillings,or 16 Pounds, 


Here I multiply 64 by 5, ſaying 5 times 4 is 20, ſet 
down a Cypher and carry 2; then 5 times 6 is 30 and 2 I 
carried is 32; which ſet down to the Left-hand, the Cy- 
pher makes the Sum 320 for the Product: And ſo many 


Shillings will 64 Yards colt, at 5 Shillings the Yard, A 
ut 


** —— po 


1 


Multiplication of INTEGERS. 27 


But before we proceed any farther, it iii be convenient 
to give you a Table of Multiplication, which the Learner 


ought to get perfectly by Heart. 


A Table of MULTIPLICATION. 


| 


The foregoing Table contains the Multiplication of the 
Digits, one by another, or by themſelves, to which we 
4 added a Column of 12 by the Digits, for the uſeful- 
neſs thereof; the reading whereof is eaſy ; for ſuppoſe 
the Product of 7 by q were required, look for a Number 
at the Top, as ſuppoſe 9, and the other, to wit 7, in the 
Side, and in the Angle or Meeting is 63, the Product re- 
quired ; ſo 8 times 6 will be 48 ; look 8 in the Top, and 
6 in the Side, and in the Angle of meeting, you will find 
48, and ſo of any other. - 
In Multiplication it mattereth not which of the Num- 
bers is made the Multiplicand, or whether the Multiplier ; 
for the Product is the ſame. 8 
Only it's more convenient to make the leſs the Multipli- 
er, and then proceed to the Work by the following Rule: 
Fir/t, Set down the greater Number, and under it the 
Leſs, Units being under Units, Tens under Tens; then 
drawing a Line under them, begin with the firſt Figure 
of the Multiplier towards the Right-hand, and by it mul- 
tiply each Figure of the Multiplicand, obſerving for every 
Ten 
4 


a8 Muliiplication of INTEGERS; 


Ten to carry one to the next Place; then proceed to the 
fecond Figure of your Multiplier, doing as before, only 
E muſt place your Product a Figure nearer to the Left- 

and, and fo proceed to every Figure, doing as before, 
and removing every Product a Place nearer to the Left- 
hand ; then drawing a Line under them, add them as 
they ſtand, and you will have the true Product, which 
may better be underſtood by obſerving the Work of the 
following Examples. 


Example the Firſt, 
By one Figure. Mul. 1728 Multiplicand. 


| by 7 Multiplier. 

Having placed your Num- 
bers as in the Margin, ſay 7 12096 Product. 
times 8 is 56, ſet down 6 and 
carry 5; then 7 times 2 is 14 and 5 is 19, ſet down 9 
and carry 1; then 7 times 7 is 49 and 1 I carried is 
50, ſet down a Cypher and carry 5; then 7 times 1 is 7 
and 5 I carried is 12, which ſet down, and the Product 
is 12096. 

This Queſtion is the ſame as if one had demanded 

In 1728 Weeks, how many Days? 

Or in 1728 Lancaſhire Perches, how many Yards ? 

Or, in 7 Foot of Timber, how many ſolid Inches? 
The Anſwer would have been alike in all, 


Example the Second. 


By two Figures. Multiply 3421 Multiplicand. 
by 36 Mulliplier. 


Firſt ſay, 6 times 1 is 6, which 20526 
fet down; then 6 times 2 is 12, 10263 
ſet down 2 and carry 1; then 6 — 
times 4 is 24 and I is 25, ſet 123156 
down 5, carry 2; then 6 times 3 
is 18 and 2 is 20, which ſet down ; then beginning 
with the 2d Figure of the Multiplier, ſay 3 times 1 is 3, 
which ſet down under the ſecond Figure from the - igh 2 
| and; 


Multiphcation of IN TEG ERS. 29 


hand ; then 3 times 2 is 6, which ſet down; then 3 times 
4 is 12, ſet down 2, carry 1; then 3 times 3isgand 1 
js 10, which ſet down, and your Multiplication is finiſh» 
ed. But now you muſt add the two Products as they ſtand, 
as before taught in Addition of Integers, and the Sum is 
the true Product, to wit, 123156. When you had mul- 
tiplied by 6, inſtead of multiplying by 3, you might have 
taken half the Product of 6, ſctting it one Place nearer the 
Left-hand, as you may ſee. This Queſtion is the ſame as 
if one ſhould aſk in 3421 Yards, how many Inches ? 


E xample the Third. 


By 3 Figures. Multiply 1642 Multiplica nd. 
| by 231 Multiplier. 


Firſt ſay, once 2 is 2 


once 4 is 4, once © is 6, 1642 
once 1 is 1; Secondly, 3 4926 
times 2 is ©, 3 times 4 is 3284 
12, ſet down 2, carry 1; — 
and 3 times b is 18 and 379302 Product. 


1 [carried 1319, ſet down 
q and carry 1; then 3 times I is 3 and 1 is 4. Then be- 
gin with the laſt Figure, and ſay, 2 times 2 is 4, and 2 
times 4 is 8, and 2 times 6 is 12, go 1; Laſtly, 2 times 1 
is 2 and 1 is 3. Theſe three Products placed and added 
as in che Example, give 379302 for the true Product. 
This Queſtion is the ſame as if one ſhould aſk, In 1642 
Gallons of Wine, how many ſolid Inches ? 
Theſe Examples being underſtood, it will be needleſs to 
explain any more; only take two or three for Practice. 


Other Examples for Practice. 
(I. Mult. 41266 And (II.) 462725 


by 3 | by 2007 
$2530 226% 
288855 = 
41265 92868907 5 Pred. 
71305920 Prad 


F. | (IL) 


20. Multiplication of INTEGERS, 
(III.) 1 46725 And (IV.) 1234556 


2400 by 1000 
18690000 Pred. 12 34 560co 


93450 


—— 


Prod. 112140000 


In the ſecond Example, I contracted my Work by 
omitting the Cyphers, only keeping their places vacant. 

In the thiid Example, I multiplied by 24, adding two 
Cyphers to the Product. | 

In the fourth Example, I added three Cyphers to the 
Multiplicend, for 1 neither Multiplies or Divides ; and fo 
of any other. 

Multiplication may be performed without any Charge to 
the Memory, by ſetting down the whole Product of the 
Multiplication of every fingle Figure, whereby the Car- 
riage of the Tens will be ſaved ; but the Trouble of Ad- 
dition will be the greater, as in the Work of the follow- 
ing Examples will be manifeſt, 


EXAMPLE 1. 


Let it be required to multiply 7825 
| a. 


Firſt, 7 times 5 is 35, which ſet 45135 
dow: then 7 times 2 is 14, which ſet 964 
down. 1 before 3 and 4 under it, and 7 — 
times 8 is 56, ſet 5 before 1, and 6 un- 52775 Prod, 
der it. Laſtly, 7 times 7 is 49, ſet 4 
before 3, and g under it, as may be ſeen in the Work; 
which | umbers added as they ſtand, will be the true Pro- 
duct, which may be proved as in the common Way. 


Multiply 7825 
7 


Prod. 54775 


E X- 


1 
4 
* 
14 
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EXAMPLE I. 
The Work in this is the ſameas the Afultiply 4215 


laſt,only it is three times repeated; and By 879 
when the Product of any Figure will — 
not make 10, place a Cypher in the 31945 
Place, where, if it had made 10 or 689 
above, the Figure above 10 muſt have 21035 
ſtood, which may be ſeen in the Work 847 
itſelf; ſo we will not trouble ourſelves, 31040 
or the Learner, with any more Explica- 268 
tion. — 
3704985 
;: FROWUSY 
| Multiply 4215 
By 879 
37935 
29505 
33720 


Product 3704985 


Multiplication of diverſe DENOMINATIONS. 


| Before we make an End of Multiplication, it will be 


convenient to ſay ſomething concerning Multiplication of 
Numbers of diverſe Denominations, And firſt, when one 
is of diverſe Denominations, and the other an Integer. 


124 
If a Pack of Yarn coſt 13 J. 17. 9d. What will 5 


Packs coſt ? 


Begin firſt with the leaſt Denomination, multiplying 


% by the Integer, ſo proceeding from one Denomination to 
another, till you come to the greateſt ; carrying ſtill from 


one Denominacian the Parts belonging to the next greater. 
'F . So 


E 2 


5 . — a 
„ OP ˙— 
4 — - - 
* - 


32 Multiplication of diverſe Denominations. 


13 See the Mort. 
So in the Zxample, I fay firſt, 5 £6 1 
times Pence is45 Pence, or 3 Shil- 13 17 9 
lings and 9 Pence, ſet down q Pence 5 


and carry 3 Shillings; then 5 times 7 — — 

Shillings is 35, and 3 Shillings is 38 Anſw. 69 08 9 

Shillings; tet down 8 Shillings and 

carry 3 Angels; then 5 times 1 Angel is 5 and 3 ĩs 8 An- 

gels, ſet down a Cypher, and carry 4 Pounds; then going 
to the Pounds, work as in Integers, ſaying 5 times 3 is 15 
and 4 is 19, ſet down q and carry 1; then 5 times 1 is 5 
and 1 I carried is 6; which ſet down as in the Work, 

and the Anſwer will be found to be 69/. o8s. 9d. 


EXAMPLE I. 


Tf 1 C. of Tobacco coſt 3). 155, 94. 19. What will 
35C. coſt? | 
Here becauſe it will be too tedious to multiply by 35 at 
once, I multiply by the Ratio's of 35; to wit, by 5 and 
7, for 5 times 7 is 35. 
Anſwer, 132/. 11s. I1d. 3g. 
See the Wark, 


So in the Example, I multiply 31. I. 5. d. 4. 


155. 94. 14. by 7, the Product is 267. =. I 
10s. 44. 39. and this Product I mul- A 7 

tiply by 5, the Product will be as in 
the Example, 132/. 11s. 11 d. 37. 26 10 4 3 
which is the Anſwer to the Queſtion. | 5 
132 11 11 3 


EXAMPLE III. 


At 125. 7d. 19. the Groſs, What will 78 Groſs of 
Incle coſt ? | 1 
Becauſe I cannot find two Numbers, which multiplied 
together make 78, I take two which will make as near 
78 as poſſibſe; to wit, 9 and 8, which multiplied toge- 
ther, make 72,.which wants 6 of 73. Then W 

the 


5 a” * a — 


A 
A 
SI * 
TY 
4 
c 
* 
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the firſt Number given by 6, adding the Product to the 
laſt Product before found, gives the Anſwer of the Que 
ſtion. 


See the Mort. 

| | | „ 
So here I multiply 125. 7 d. 1 9. 12 2p 
by 9 firſt, and that Product, to wit, 9 


J. 135. 5d, 19. I multiply by 8, 
IT 45 557 s. 6d. — A rs 1. 3406 
I add the Product of 125. 7d. 1g. 
multiplied by 6, to wit, 34 15s. 7 4, w—m——_ 

24. and the Sum is 49 /, 03s. 1 d. 29. 45 07 ©6 
the Anſwer, | 2 34.8 


WO 4 ©» 


49 03-0 2 
EXAMPLE IV. 
At 61. 125. 54, the Bag, what will 80 Bags of Cot- 


ton coſt ? 
See the Wort. 
PAY oo 


_ Firſt I multiply by 8, and that Produt 6 12 5 
by 9, which makes 72, which wants 8 8 
of 80; and ſeeing the firſt Produt was — — 
the Number given, multiplied by 8, J add 52 19 4 


the two Products together for the An- 9 
ſwer to the Queſtion, which is 529 J. 13s. — — 
„ 470 14 o 

329 13 4 


This Example might have been wrought as under, by 
multiplying by 9, and that Product by 9 again, which 
makes 81, too much by one; wherefore if from the laſt 
Product you ſubtract the firſt given Number, the Anſwer 
will be found as before. 

* Multiply by 8, and that Product by 10, gives the An- 
ſwer 529 J. 13s. 4d. muh ſhorter and eaſier; and will 
for any Number from 20 to 120 arifin2 by Tens, to mul- 
tiply by the Figures, and then that Product by 10, 

Take an Example where both Numbers are of diverſe 
Denominations, but of contrary Kinds, = 7 


- 
P io YE OY nn 8 
— 


34 Multiplication of diverſe Denominations. 


EXZIMNMPLE Vc 
At 3/. 145. 54. the C. what will 36 C. 29. 14 1b. coſt? 


See the IWirk, 
J. 9 d. 7 
. . . 2 3 14 OS 
Firft I Multiplied by q, and that | 9 


Product by 4, which makes 36 — — 

then for the ; C. I took I the firſt 33 og 0g 

Number, which is the Price of one 4 
= 


Hundred; and for the 14. I took ————- 
the 4th Part of the 2 C. which 3 133 19 
Numbers added together make 1 17 02 2 

136 J. 55. 6d. Og. 4. o9 03 2 2 


— 


136 05 06 o 4 


When both are of unlike Denominztions, but of the 
fame kind, as Pounds, Shillings and Pence, by Pounds, 
Shillings and Pence, you muſt take good Notice of the 
following Directions. 


Firſt, Pounds, multiplied by Pounds, produce Pounds. 
Secondly, Pounds multiplied by Shillings, every 20 is 


one Pound, the reſt Shillings. 


Thirdly, Pounds multiplied by Pence, every 12 is one 
Shilling, the reſt Pence. 

Feurthly, Shillings multiplied by Shillings, every 20 is 
x Shilling, every 5 is 3 Pence, and each 1 is 2 Farthings, 
and 4 tenth Parts of a Farthing. 

Fifthly, Shillings multiplied by Pence, every 5 is a Far- 
thing, and each one 2 tenth Parts of a Farthing. 

Siæthiy, and Laſtly, Pence multiplied by Pence, every 
60 is a Farthing, and every 6 one tenth Part. 

The Reaſon whereof is plain in the following Diagram. 


A 


® 


1 
1 
. 
1 
4 
4 o 
h 
> : 2 
8 4 
* — 
0 
5 


2 
1 
5 


- 
— 
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1 OO; OY 
| 1 | 

| | 

| | 

| , 

lf 

E F . 8 
| , 
| 
1 K 2% IM... 
beat Bs 03) 4 
N — od er . . Q] 


Let there be two Numbers of three Denominations 
given, and let A F be the Square or Rectangle, made of 


the greateſt Denomination in both Numbers, E K and 


B G two Rectangles, made by Multiply ing the iſt Deno- 
mination by the 2d; the Product divided by an Integer of 
the greateſt Denomination reduced into the Parts of the 
24; the Quotient ſhall be of the ſame Denomination with 
the Greateſt, and the Remainder of the ſame Denomina- 
tion with the 24. 

2. FL is the Squate of the ad Denomination, which be- 
ing Divided by an Integer of the greateſt, reduced into the 
Parts of the 24, the Quotient ſhall be of the ſame Deno- 
mination with the 24, and if there be any Remainder, it 
mutt be multiplied by a Number, which, in the 34 Deno- 
mination is equal to an Integer in the 2d, the Quotient 
ſhall be of the zd Denomination : And if there be yet a 
Remainder, it muſt be multiplied by a Number, which 


in the 4th Denomination is equal to an Integer in the 3d, 


and divided as before, the Quotient ſhall be of the 4th De- 


* nomination ; and ſo forward till the Remainder cannot be 
reduced into leſſer Terms. And thus we have done with 


the Square or Rectangle ACIL. 
I 


% 
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3. CH and IO are two Rectangles made by the Mul- 
tiplication of the Sum of the greateſt Denomination given, 
by the Sum given, which is of the 3d inferior Denomi- 
nation; the Product ſhall be of the ſame Denomination 
with the 3d; and therefore if that Product be greater 
than an Integer of the 2d Denomination, reduced into 
the Parts of the 3d ; it muſt be divided by a Number, 
which in the 3d Denomination is equal to an Integer in 
the 2d; the Quotient ſhall be of the 2d Denomination, 
and the Remainder of the 3d. | 

4. GM and KP are two Rectangles made by fnulti- 
plying the Sum of the 2d Denomination by the 3d, and 
the Product being divided by one of the Integers in the 
greateſt Denomination, reduced into the Parts of the 2d, 
the Quotient ſhall be of the ſame Denomination with the 
3d, and the Remainder muſt be multiplied by a Number 
which in the 4th Denomination is equal to an Integer ; in 
the 3d, the Quotient ſhall be of that 4th Denomination, 
and the Remainder ſhall be the Numerator of a Fraction, 
whoſe Denominator is that former Diviſor. 

5. Laſtly, LQc is the Square of the 3d Denomination, 


which muſt be divided, if it may be, by one Integer of 


the greateſt Denomination, reduced into the Parts of the 
3d, the Quotient ſhall be of the 4th Inferior Denomina- 
tion, and the Remainder ſhall be the Numerator of a 
Fraction, whoſe Denominator is the ſame Diviſor. 

This Diagram being well underſtood, the Multiplica- 
tion of Pounds, Shillings and Pence, by Pounds, Shillings 
and Pence, will be eaſy; as may better be ſeen in the 
following Examples. 


EXAMPLE. 


Let it be required to Multiply 31. 5s. 6d. By 
24, 125, 9d. | 


See 


7 1 - _ 
R 


bw] 
* 
'S 
1 
1 
* 
2 
1 
> 
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See the Wark, 
Firſt, I ſay, 21. by 3 makesb/, l. . d. 
which ſet down. o3 ©5 06 


Secondly, 2. by 5s. is 10, and O2 12 09 
31. by 125. is 36, whoſe Sum is — — 


will be 3s. 3d. 
Fourthly, 12 5. by 55s. is 60, ———— 


46; which by Direction the 2d ob = 
will be 21. 6s. which ſet down. o2 06 = 
Thirdly, 2/. by 6d. is 32, and OJ 03 = 
31. by 9d. is 27, whoſe Sum is 03 00 9. 2 
39; which by Direction the 3d os 03 o 
09 

03 


3 


- | r ” 


DR: wat, 


> likewiſe; the Sum is 24, equal to i d. 0g. 2 


makes 36, equal to 6 Tenths, which 3 
= Numbers added together, produce 3 4. 


=> fame Proportion, as Integers by multi- 
5 plying become greater. 


which by Direction the 4th will 8 12 og oo 
be 33. which ſet down. — mm — — 

Fiithly, 12 5. by 64. is 72, and 55. by 9d. is 45, whoſe 
dum is 117, which by Direction the 5th will be 5 d. 39 
and 4 Tenths, which ſet down. 

Sixthly, and laſtly, 6 d. by 9d. is 54, which by Direction 
the 6th will be 9 Tenths, and adding all as they ſtand, the 
Sum will be the true Product; to wit, 8/. 125. 9d. Cg- 
3 Tenths, as may be ſeen in the Work itſelf. 

You may likewiſe obſerve by the way, that when I 
multiplied by contrary Denominations, I multiplied croſs- 
wiſe both ways, which in the like Caſe the Learner is to 
take Notice of, 


EXAMPLE IL 


Let it be required to multiply 24. 64. by 25. 6d. one 
Pound being taken for the Integer. 

2 Shillings by 2 Shillings makes 24. See the Mort. 
1 9. G Tenthi; then 2 Shillings by 6 Pence 5. d. ; 
makes 12, and 2 Shillings by 6 makes 12 2 6 


8 Tenths. Laſtly, 6 Pence by 6 Pence, 


5 


O\ 
O wD 


3 Farthings for the true Product, and the 
Anſwer of the Queſtion, Thus you ſce 
Fractions multiplied, become leſs in the 


G) 
49 
O 


F But 
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But if it were required to multiply 25. 6d. by 25s. 64. 
and making a Shilling the Integer, then the former Di- 
rections will not fit, but the Diagram holds for any. 


But for this Caſe take the Directions following. 

I. Shillings by Shillings produce Shillings. 

IT. Shill. by Pence, every 12 is a Shill. the reſt Pence. 

III. Shill. by Farthings, each one is a Farthing. 

IV. Pence by Pence, every 12 is a Penny, and each 3 
a Farthing. a 

V. Pence by Farthings, each 12 is a Farthing, and 
every 3 is a Quarter of a Farthing. 

VI. Laſtly, Farthings by Farthings, each 12 is a Quar- 
ter of a Farthing. 


See the Wark, 


EXAMPLE III. 4. 

2 6 

2 Shillings by 2s. makes 4 Shill. and 2s. by 6d. 2 6 

is 12, and 25. by 6d. is 12, Sum is 24, which is —— 
2 Shill. then 64. by 6d. is 36=to 3d. So the 4 


Product will be 6 Shill. and 3 d. 2 0 
2 3 


— — — — 


6 3 


Whereby you may ſee the Value of your Product al- 
tereth according as you take your _ 

Theſe Directions will not only fit for this, but may 
very well ſerve for the meaſuring of Board, Glaſs, c. 
For ſeeing a Foot is divided into 12 Inches, and every 
Inch into 4 Quarters ; the ſame Directions will fit, if 


| inſtead of Shillings, Pence and Farthings, you account 


Feet, Inches, and Quarters. 


EXAMPLE Tv. 


A Piece of Wajnſcot is 8 Foot 6 Inches and 3 long, 
and 2 Foot 9 Inches 4 broad, The Content of this Piece 


of Wainſcot is required. 
| + An. 


ts ae aha, I 


WA ww WW 
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| See the I eri. 
Anſw, 24 Feet, and ſomething f. in. . ; 
more, as in the Work. + Ss & 23 
Theſe Rules will prove of ex- 2 9g 3 
cellent Uſe for thoſe Perſons that — 
underſtand not Vulgar nor De- 16 
cimal Fractions, in meaſuring 7 © 
ſuperficial Meaſure. 38 
4 2 
3 
0 * 


24 oo 11 The Anſ. 
Contrattions in MULTIPLICATION, 


The foregoing Examples being well conſidered, are 
ſufficient for the induſtrious Learner; we will here annex 


a Contraction or two, and conclude the Rule with ſome 


Practical Queſtions. 

To multiply by an Unit with Cyphers, was ſhewn be- 
fore, together with another Contraction or two, ſo we 
ſhall forbear thoſe, and name ſome others. 

1. And firſt, to multiply by 11:12: 13, &c. at one 


- Operation. 


To multiply by 1x, is but to ſet down the Multiplicand 


twice, the lower being removed one Place either towards 


* 
* DS 
0 . v6 ha >, 0 — 


LA 
„ 
* 


4 4 
* 
1 


4 
Mg: 4 
„ 


the Right or Left- hand. 


EXAMPLE. 


Multiply 4721 by 11, the Product will be 51931. 
Place your Numbers thus, 4721 or thus 4721 


4721 4721 


—— ——— — — 


Prod. 51931 Prad. 51931 


To multiply by any of the reſt, is no more but to mul- 
tiply by 2, 3, 4, 5, Cc. and as you multiply, to add 


that Figure of the Multiplicand which Rands on the 


Right-hand. 
F 2 E X. 
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EXAMPLE. 
Multiply 12345 by 13. 


| See the Hort. 
Firſt, I ſay, 3 times 5 is 15, ſet down 12345 Md. 
5, Carry 1, and 3 times 4 is 12, and I 13 Mr. 


I carried is 13, and 5 on the Right-hand ——— - 
is 18, ſet down 8, and carry 1; then 3 times 160485 Pred. 
3 is 9, and 1 I carried is 10, and 4 on 

the Right-hand is 14, ſet down 4, carry 1; then 3 times 
2 is 6, and 1 I carried is 7, and 3 on the Right-hand 
is 10, ſet down o, carry 1; and 3 times I is 3, and 11 
carried is 4, and 2 is 6, ſet down 6; and laſtly annex 1, 
being the firſt Figure in your Multiplicand, and your 
Work is finiſhed, 


Other Examples. 


Mel. 6779 Me. ul. 54321 Md. 
by 19 Mr. by 16 Mr. 
127851076 869136 


2. To multiply by 111, 112, 113, 114, 115, 116, Sc. 
at one Operation. 

To do which you muſt multiply by 1, 2, 2, 4, 5, &c. 
and as you multiply, add thoſe two Figures ot your Mul- 


tiplicand which ſtand to the Right-hand. 


. 


XIL.Itiply 654321 by 115. 


See the Ii . 
Firſt, I ſay, 5 times 1 is 5, which 654321 Ad. 
ſet down; and 5 times 2 is 10, and 1 115 Ar. 


is 11, fet down 1, carry 1; then 5 ———— 

times 3 is 15, and 1 J carried is 16, 75246915 Prad. 

znd 2 on the Right- hand is 18, and 1 

beyond that, is 19, ſet down 9, and carry 1; then 5 times 

4 is 20, and II carried is 21, and 3 on the Right-hand is 24, 
| | an: 


"4 ww 21h mr. 07 


5 
7 


2 
4 
2 
77 
2 
1 
8 
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and 2 beyond that is 26, ſet down 6 and carry 2; then 
5 times 5 is 25, and 2 is 27, and 4 on the Right-hand is 31, 
and 3 is 34, ſet down 4, carry 33 then 5 times 6 is 30, 
and 3 is 33, and 5 is 38, and 4 is 42, ſet down 2, carry 
4, which 4 J add to 6, and that to 5, makes 15, ſet down 
5, catry 1, which one added to the 6, makes 7, which 
ſet down, as in the Work, 


Other Examples. 
Mul. 4246 by 111; and 642341 by 119. 


4246 Md. 642341 Md. 
111 Mr, 119 Hr. 
471306 Prod. 76438579 Prad. 


3. To multiply by 101, 102, 103, 104, 105, 106, Cc. 
is no more than to multiply by 1, 2, 3, 4, 5, Cc. and as 
you multiply, add that Figure of your Multiplicand that 
ſtandeth next the Right-hand, except one. As you may 
ſee in the Example. 


Say, © times 1 is 6, which ſet Mul. 4321 M4 


down; and 6 times 2 is 12, ſet down by 106 Mr. 
2, carry 1; then 6 times 3 is 18, and 
I is 19, and I which is the next but 458026 


one to the Right-hand, is 20, ſet 

down o, carry 2; then 6 times 4 is 24, and 2 I carried is 
26, and 2 which is next but one, is 28, ſet down 8, carry 
2, to which add the next but one, which is 3, makes 5, 
which ſet down; to which add 4, and your Work is 


finiſhed : And the Product is 458026. 


Other Examples. 
Mul. 427005 Md. And 604150 
by 101 Mr, by 109 
43127505 65852350 


Many 
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Many more Contractions might be added, but theſe 
being ſufficient, we ſhall deſiſt, and ſpeak ſomething 
concerning the Proof of the Rule. 


Proof of MULTIPLICATION. 


There are ſeveral Ways to prove Multiplication ; but 
the only Proof is by Diviſion ; but that being not yet 
learned, we ſhall forbear that Way for the preſent. 

Another Way mentioned by ſeveral Authors, is, by 
caſting away the Nines, both in the Multiplicand, Mul- 
tiplier, and Product. But this Way being erroneous, we 
ſhall mention it no farther. 

A third Way, and that which we ſhall uſc at preſent, 
is by making Multiplication to prove itfelf, thus : Make 
that which was your Multiplicand your Multiplier ; then 
multiplying as uſual, if your Product be the ſame, your 


Work is right, elſe not. 


KK KAI MPLE. 


Let it be required to multiply 1234 MA. 
By 123 Mr. 


— 


3702 
2468 


1234 


| 151782 Prod. 
By the Work, I find the Product to be 151782. 
To prove which Mul. 123 Md. 
By 1234 Mr. 


151782 Prod. 


Here 


® 


aj 
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Here you may ſee the Work is contrary, but the Pro- 


| duct the ſame, which is the Proof of the Work, and thus 


of any other. 
We ſhall here annex a Queſtion or two to exerciſe Mul- 


; tiplication, and ſo conclude this Rule. 


Pueſtions in MULTIPLICATION. 


I. How many Feet and Tails have 30 Thrave of Dogs, 
when 24 Dogs make one 'T hrave ? 


See the Mork. 
Mul. 24. 
By 30 
And 720 
By 5 


Facit 3600 Feet and Tails. 


II. How many Sparrows at 10 a Penny, will buy a 
Yoke of Oxen of 10 /. 
See the Mort. 


10 J. 
Firſt, bring 107. into Shillings, by 20 
20, and then into Pence, by 12 and —— 
becauſe 10 Sparrows are equal to one 200 
Penny, multiply that Product by 10, 12 
and your Work is finiſhed ; and the —— 
Anſwer will be 24000 Sparrows, 400 
200 
2400 
IO 


2 


24000 Sfarrows. 


III. 
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III. If one Yard coſt 2 Shillings and 3 Pence, what 
will 60 Yards coſt ? 


Anſw. 61. 15 6. See the Work. 
Firſt, Multiply 25. 3d. by „„ 
8, and that Product by 7; and Mul. 2 
becauſe 8 times 7 makes but y 8 
56, which is leſs than 60 by 4, — 
therefore multiply 25. 3d. by 18 0 
4; add this to the laſt Product 7 
by 7, and it gives the Anſwer. — 
6 ob OA 

25. 3d. multiplied by 4 makes o © | 

Face 6 15 © 


This Method of finding the Value of any Number of 
Yards, Ells, Pounds, Hundreds, &c. at any Price per 
Yard, Ell, Pound, Hundred, &c. is of excellent Uſe for 
all Numbers under a Hundred, and ſo will be beneficial 
for ſuch as buy or ſel] by retail. 

But in great Numbers we ſhall ſhew you another Me- 
thod in the Rule of Practice following. 

Yet ſometimes it may ſo happen, that your Number, 
though a conſiderable great Number, may be wrought by 
this Method, as may more plainly be ſeen in the follow- 
ing Queſtions. | 


IV. If a Pack of Yarn coſt $/. 165. 5 d. what will 336 
Packs coſt? Anſw. 29631. 165. 


| See the Work. 

Firſt, I multiplied by 8, and that Pro- . 74 
duct by 7, for 56, and that Product by 6, 8. 16 8 
for 336, for 6 times 56 is 336. 8 
70 11 

” 1 

And fo of many other, 493 19 4 
6 

2963 16 Oo 


% TM Fa 


* 
o 
* 
38 
> + 
v7 
# 
* 
"4 
0 
3 


Number given, I multiply that Pro- 

duct by ꝙ again, and it gives the An- — 

ſwer as in the Work. 274 09 05 
2470 O4 11 
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V. If a Ho head of Tobacco coſt 31. 75. 94. 19. 
1105 coſt 3 IG 23 


What will 729 eads colt ? 
Anſw. 24701. 4.11. 14- See the Wark. 
| 3 d. gr 
las 6) 3 07 69 I 
Firſt, I multiplied by 9, and that 9 


Product by g again, for 81 ; then be- Lee 


cauſe ꝙ times 81 is equal to 729, the 30 Og 11 1 


VI. How many Changes may be rung on 6 Bells? 


Facit 720. See the Wark. 
This Queſtion is wrought 1.2. 3.4.5 · 6. 
by that ſort of Multiplication, 22 
which ſome call continued, — 
which is nothing elſe but what 2 Changes on 2 Bells. 


Numbers you have given to 3 


be multiplied this Way; you — 

muſt multiply the firſt. by the 6 Changes on 3 Bells. 
ſecond, and that Product by 4 

the third, and that Product a- —— 


gain by the fourth; ſo continu- 24 Changes on 4 Bells. 
ing till you have multiplied all 5 
your given Numbers, one into — 


2 N 
. 


another. 120 Changes on 5 Bells. 


720 Changes on 6 Bells. 


Take another Queſtion in continued Multiplication. 


VII. What Number is that, which divided by 1, 2, 3, 
4, 5, 6, 7, 8, 9, will leave no Remainder. 


SG Anſiu. 


46 Queſtions in Mui TI LIcATIOx. 
Anſw. 362880 found by Multiplication of 1,2, 3,4, 5, 


6, 7, 8, 9, continually one into another, the laſt Produc 
is the Anſwer. | 


VIII. In 1694 Years how many Months, Weeks, 
Dare, Hours and Minutes ? 

hen 13 Months of 28 Days a-piece make one Year, 

4 Weeks make one Month, 7 Days one Week, 24 Hours 

one natural Day, and 60 Minutes one Hour. Facit22022 

Months, 88088 Weeks, 616616 Days, 14798784 Hours, 

and 887927040 Minutes. 


See the Wort. 
The Anſwer is as in the Work. 1694 Nears. 
If you would find the Minutes in 13 
ſo many Years more exact, you 
muſt note that in a compleat Year 5082 
are 365 Days, 5 Hours, and 49 1694 
inutes, according to the Com- 
putation of the beſt Aſtronomers; 22022 Months. 
and that is the Reaſon that every e 
Fourth Year is called Leap Year, | 
conſiſting of 366 Days; but the 88088 Iles. 
Work annexed may ſerve well 7 
enough for the Practice of the 
Rule. 616616 Days. 
24 
2466464 
1233232 
14798784 Hours. 
bo 
887927040 Mn, 


IX. In 205 Niles, the meafured Diſtance between 
Mancheſter and London, how many Furlongs, Perches, 
Yards, Feet, Inches, and Barley Corns ? 

When 8 Furlongs make a Mile, 40 Perches make a 
Furlong, 5 Yards and + make one Perch or Rod, 3 Feet 
one Yard, 12 Inches one Foot, and 3 Barley Corns one 
Inch. ; 


Queſtions in MULTIPLICATION. 47 


See the Wark. 
205 Miles. 
8 
, | 1640 Furlongs. 
When I came to multiply 40 
7 by 5 21 multiply'd by 5 firſt, 
$ and for the I I took + the 65600 Perchen 
2 Number of Perches, _ 5 2 
5 it orderly under the Prod 
I had before, and the Sum 328000 
. of thoſe two were the Yards 32800 
| * ſought, 1 
360800 Tards. 
TT 
1082400 Feet. 
12 
5. 
2164800 
i 1082400 | 2 
1 
: 
f 12988800 Inches, 
38966400 Barley Corns, 
X. If one Yard coft 12 Shillings, what will 142 Yards 
- coſt? .. Anfw. 85 l. 45. 
1. 1 Mul. 142 
, | B 12 
. ; 1704 | 
n 100 
* Facit 85 


| 1 4+ 

Here I multiplied by 12, the contraſted Way, and 
a from the Product cutting off the laſt Figure, half the 
et reſt will be Pounds, and the Remainder Shillings. 


[ 
Pe i T G 2 XI. 


28 "'Divritrsovw. 
XI. At 6s. 62. a Yard, what will 142 Yards coſt? 
Anſfw. 46 l. 35. 


E 


46 3 | 
Here I multiplied firſt by 6, for 6 Shillings, and for 
6 Pence, took 2 of 142, which I add to the laſt Product, 
and from the Sum cutting off the laſt Figure, half of that 
Sum is Pounds,..and the Figure cut off Shillings. 


—__— 


\F. . 


DIVISION. 


Y DVI ION wediſcover how often one Number 
is contained another, 
In e are three Principal Parts to be taken no- 
— ... HR” | 
Firſt, The Divided, or Number to be divided. 
Secondly, The Divifor, or Number by which we divide. 
Thirdly, The Quotient, or Number proceeding from 
the other two. | 25 
Sometimes by accident there is a fourth Number, cal- 
led a Remainder. | 
In Diviſion it holds 
As the Diviſor: Tö an Unit : : 
So the Dividend : To the Quotient, 
So if 4 Yards coſt 32 Shillings ; What will one Yard 


* | | 2% ' Ci 15 "_ 
Here 4 Yards the Divifor bears ſuch Proportion to an 


Unit, or one Yard, is 32 Yards, the Dividend, doth 
bear to the Quotient ; which will be the Anſwer to the 
Queſtion, | 


To 


1 

ſt? ; 
= 

"8 


il 


ET 


an 
th 


——_— kt? * 


Diviſion in Intt@tks. 19 
To work this Queſtion, place your Numbers as under- 


neath. | 
76. 8. 0 - 
If 4: 32 ::1 Fact 8 
I 


4) 32 (8 Shill. 
R 32 


0 

Becauſe 1 doth not multiply, I divide 32 by 4, ſaying, 
how oft 4 in 32? Anſwer 8 times; which I place in my 
Quotient as you ſee, 

Diviſien is either Single or Compound. 

Single Diviſion is when the Diviſor is but one Figure, 
and the Dividend but two at the moſt, as in the Queſtion 
before going. And this ſort of Diviſion may either be per- 
formed by the Memory, or at moſt by the Table of Mul- 


tiplication, by ſeeking your Diviſor on the 9p of the 


Table, running down the ſame till you find the Dividend, 
and over againſt it, in the firſt Column is your Quotient 
ſought. _ 8 a 

Cond Diviſion is when the Dividend conſiſteth of 
many Places, and the Diviſor of one or more Places. 

When a Queſtion of Compound Diviſion is propounded 
to be wrought, you mult proceed according to the Work 
of the following Rule. F 

Firſt write Town your Diyiceng, making a crooked 
Line at either end thereof, that on the Left-hand to con- 
tain the Diviſor, and that on the Right-hand for the 


Quotient, and having placed your Diviſor in its place, 
5 [ced ye 5 


inguiſh with a Point, ſo many Places of your Divi- 
dend towards your Left-hand, as &re equal, or next ex- 
ceeding your Diviſor ; and aſking how oft your Divifor is 
contained in the ſaid Sum, the Anſwer , muſt be placed 
in your Quotient on the Right-hand the Dividend ; then 
multiply your Diviſor by the Figure laſt placed in your 
Quotient, ſetting your Product under your aforeſaid 
diſtinguiſhed Sum ; and drawing a Line under both, 
take the lower from the higher, and to the Remain- 
der, point and bring down your next Figure 3 the 

| ivi- 


4 
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50 Divifion in INTEGERS. 


Dividend, with which proceed as you did with your di- y 
ſtinguiſned Number, and ſo on till you have pointed and | 
brought down all the Figures of your Dividend. And 

Note, That as many Points as you have made in your 
Dividend, ſo many Figures will be in the Quotient; all 
which will be made more plain in the Work of the fol- 
lowing Examples. 


BASIS MPLE I. 


By one Figure, 


Divide 12096 | 
| By 7  Seethe Wark. 
Having placed the Numbers as you 7) 12096 (1728 
ſee in the Work, make a Point under *0*0 — 
the 2d Figure of your Dividend, and 7 
aſk how oft 7 in 12? Anſw. once; then —— 


placing 1 in your Quotient, ſay once 7 50 

is 7, which placed under 12, and Sub- 49 
tracted froni it, reſt 5, to which point, — 
and bring down the next Figure o; 19 
then how oft 7 in 50? Anf. 7 times; 14 
place 7 in your Quotient, ſaying 7 — 
times 7 is 49, which Subtracted from " -- 
50, reſt 1, to which point, and bring = 
down the next Figure, 9 ; then how oft — 


7 in 19? An}. 2 times; ſet 2 in your 0 
Quotient, ſaying 2 times 7 is 14, which Subtract from 
19, reft 5; to which point, and bring down the laſt Fi- 
ure of your Dividend 6, aſking how oft 7 in 56 Anſ. 
8 times; place 8 in your Quotient, faying 8 times 7. is 
6, which Subtract from 56, reſt o, and your Work is 

ſhed, and your Quotient is 1728, as in the Work. 


This Queſtion is the ſame, as if one tho ald aſk; in 
22096 Days how many Week? 


MR — * 
* — "_ o * 
. o * 
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Diviſion in INTEGERS. t 
EXAMPLE Il. 


By two Figures. 


Let it be required to Divide 123156 
| . 


See the following Wark. 


Having placed your Numbers as in the Work, make a 
Point under 2, the third Figure of your Dividend, becauſe 
you cannot have 36 in 12, the two firſt Figures thereof. 

Then aſk how oft 36 in 123? or which is better, how 


; oft 3 in 127? Suppoſe 4 times; but I cannot have 4 times 


6 in 3, for you muſt take the firſt Figure of your Diviſor 
no oftner in the firſt Figure, or firſt and ſecond Figure of 
our Dividend, than you can have the 2d Figure of your 
iviſor in the Remainder of the firſt, or firſt and ſecand 
joined to the ſecond or third. Suppoſe: therefore 3 times; 
but can J have 3 times 6 in 23? that I can; wherefore 
place 3 in your Quotient, and. multiplying my Diviſor 
thereby, the Product (viz.) 108 I place under 123, and 
to the Remainder, 15, point and bring down the next Fi- 
gure 1, of your Dividend; then how oft 36 in 151, or how 
oft 3 in 15? Anſ. 4 times; place 4 in your Quotient, 
and multiplying the Diviſor thereby, your Product, to wit 
144 Subtracted from 1571, leave 7, * 
to which point and dring down the See the Mort. 
next Figure 5; then how oft 36 in 36) 123156 (3421 
75, or 3 in 7? Anſw. 2 times; Fad 65 Gil 


place 2 in your Quotient, multiply- 18 
ing your Diviſor thereby, your Pro- — ä 
duct (viz.) 72, brought from 75, to 151 . 
the Remainder 3, point and bring 144 : 
down your next and laſt Figure of — 
your Dividend, to wit, 6, aſking 75 
how oft 36 in 36, or 3 in 3? An,. 72 

I time; place T in your Quotient, 

ſaying 1 time 36 is 36, which Sub- 36 

tracted from 36, reſt o, and your 36 
Work is finiſhed ; and the Quotient 

is found to be 3421. © 
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53 Diviſion in INT EG ERS. 


This Queſtion is the ſame, as if one ſhould aſk in 
123156 Inches, how many Yards ? 


EXAMPLE IL 


By three Figures. 
Let it be required to Divide 379302 


By 231 
K See 5 Work. 
231) 379302 (1642 
The Manner of Working bein 231 
the ſame as in the laſt, we ſhall A 
forbear the Explication thereof ; 1483 
for the Operation by two Figures, 1386 
being well underſtood, the Work 
in any other will be eaſy. In this 970 
Queſtion, the Quotient you ſee 924 
will be 1642, and is the ſame 
as if it were aſked, in 379302 462 
ſolid Inches, how many Wine Gal- — 1462 
lons? 25 BE —— 
My! 


EXAMPLE 1. 
Divide 746321 


B 6142 1656 © 
4 FT 85 the Work. 
2 | 6142) 746321 (1214344 
In this Example, after your 900 : Pr id 
Diviſion is finiſhed, you ſee 6142 
there is a Remainder of 3139 
which is the Numerator of a 13212 
Fraction, and the Diviſor is a 12284 
Denominator «thereunto, and | 
the intire Quotient is 1213442 9281 
as is the Work. L 6142 
— 
3139 


The Value of this Fraction, or any other in the Parts 
of the Integer, may be found as in the Work of the fol- 
lowing Example. nz 

E X- 


14 
- 
„7 
FS 
c 4» 
> 
* 
1 
* 
4 


8 


Diviſion in INTEGERS. 53 


EXAMPLE V. 


Tet it be required to divide a Prize worth 368424 
Pounds, among 1728 Men; and let each Man's Part in 


Pounds, Shillings and Pence, be demanded, | 


See the Work. ) 
After the Diviſion is 1728) 368424 (213 · 4.2 
finiſhed, there is a Re- UR 
mainder of 360 Pounds z 3456 
* which multiplied by 20, 5 £3267; OEM 
brings them into Shil- 2282 
lings, to wit, 7200, 1728 
which divided by the r 
former Diviſor, quotes 5544 
4 Shillings, and leaves a 5184 
Remainder of 288 Shil- — 
lings, which multiplied | 360 Remaind. 
© by 12, brings them into Shill. in a Pound 20 - 
3456 Pence; and divi- „ . 
ded by the former Di- 7200 (4 Shill, | 
8 viſor, quotes 2 Pence, 6912 
and Nought remains; — 
4 but if any thing had re- 288 Rem. 
mained, it muſt have Pence in a Shil. 12 
been multiplied by 4, — U 
for Farthings; and the 76 
like of any other. 80 23 4 
the Quotient, or each - 
| j Man's Part, will be 3456 (2 Pence 
; 2121, 45. 2d. 3456 
\ 0 


Diviſion may be performed without charge to the Me- 
mory, by making a Tablet of your Diviſor multiplied into 
the 9 Digits, and may prove of good Uſe to the 2 3 
not only in great Numbers, but by practiſing a few. This 


Way he will attain to a good Knowledge of Diviſion, and 
de enabled to work eaſily without ſuch a Table. 


H E A. 


your Diviſor, or firſt Number; for 3, add the 1ſt 


ft Diviſion in InTe ces; 


EXAMPLE l. 


Let the Dividend be 67254, and the Diviſor 19. Make 
a Table by Duplication, or Acdition, or by Multiplication. 
Over-againſt 1 place your Diviſor; for 2 double 


11 1 
and 2d Number; the 4th is the 2d doubled; the [2 3 
5th is the Sum of the 2d and 3d; the 6th is the 305 
double of the 3d; the 7th is the Sum of the 3d [4] 7 
and 4th ; the 8th is the 4th doubled; the gth is [5] 95 
the Sum of the 4th and 5th, otherwiſe the Di- 6114 
viſor multiplied by any of the g Digits, gives tbe 
Number in the Table over-againſt ſuch Digit. 
And after this way may a Table be made for any 
Diviſor whatever. 

To work the former Queſtion, place your Numbers as 
uſual; then ſeek how far your Diviſor will reach into 
your Dividend which will be to 
two Places, which is 67 ; how oft See the Wort. 

19 in 67? and by the Table ſeek= 19) 67254 (353913 


ing for that Number, or next leſs 


to it, I find it 3 times (vix.) 57, WW 
which I ſet under 67, and Sub- — 
tract, and it leaves 10, to which 102 
point, and bring down the next 95 
Figure 2; then howoft 19 in 102? — 
and by the Table I find 5 times, 75 
(viz.) 95, which Subtracted from 57 
102, leaves 7, to which point, — 
and bring down 5, the next Figure 184 
of your Dividend, aſking how oft 171 
19 in 75? and by the Table I find — 
3 times, to wit, 57, which Sub- 13 Rem. 


tract from 75, leaves 18, to which 

Ry and bring down the next and laſt Figure of your 
ividend 4, aſking how oft 19 in 184, and by the Table 

I find 9 times, to wit, 171, which Subtracted from 184, 

leaves 13 for a Remainder, and your Work is finiſhed, 

and the Quotient will be 353933. 


* A = 
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; 
Let it be required to Divide 14672865 by 6425. 
See the Wark. 
6425) 14672865 (2283 
5 7 "6425 12850 | — 
1 — 18228 1 
45750 rr 
532125 | 86 - 
{305g 53786 
7 4975 
7 pa | 2.386 
l 19275 
4 | 4599: 2155 


x The making of the Table, and the working of the 
Example, is the ſame as before; ſo we ſhall not trouble 
- ourſelves to explain it, but leave it to the Conſideration 
of the Learner. + 3s ke: f 


| 1 Kan * 
| Diviſion of diverſe DEXOMINATIONS. 


a 


As in Multiplication, ſo here likewiſe in Diviſion, we 


4 ſhall ſay ſomething of Diviſion of Numbers of diverſe 
1 Denominations. 


And firſt when the Dividend is a Number 1 diverſe 
Denominations, and the Diviſor an Integer]; and for 
Example take the following Queſtion. 


I. If a Man in 12 Months ſpend, 64 J. 18. 9 d. 34. 


f what will his Expences be for one Month? 


wits 1 
1 | 0 
+ H 2 + t“ 


86 Diviſſon of diverſe Dexominat1ONs. 

Place your Numbers See the TVork, 
as in the Work you ſee Gig i460 
done, and aſk how oft 12) 64.18.9.3 (5.8.2.3 
12 in64? Ar}. 5 times, EE: -0 
place 5 in the Quotient 60 
forPounds;then 5 times 
12 is 60, from 64, reſt 4 18 
4, to which point, and 4 16 
bringdown 18Shillings, 


and aſk how oft 12 in K-49 
40. 185. or 98 Shillings 0 
Facit, 8 times, which — — 
place in your Quotient 3 
for Shillings; then 8 9 o 


times 12 is 96, or 2 /, — — 
16 5. which Subtract 73 or; of ag. 
from 41. 18s. reſt 2 Shillings, to which point, and bring 
down 9d. then how oft 12 in 25. 9d. or 33 Pence? Facit, 
2 times, place 2 in your Quotient for 2 Pence, ſaying 2 4 
times 12 is 24 Pence, or 2 Shillings ; from 2 Shill, 9 Pence, 
reſt ꝙ Pence, to which point, and * N 3 Farthings; 
then how oft 12 in 94. 3g. or 39 9. Facit, 3 times, place 
9. in your Quotient, ſaying 3 times 12 is 36, or 9 4. 
m 9 d. 34. reſt 3 Farthings, which is ,3 or 4 of a 
Farthing. 
: So the true Quotient, or the monthly Expence, is 5 l. 
3s. 2d. 39. + | 


f Tate another Example. 
I. Divide 4 /. 15s. 64. among 6 Men, 


See the Work. 


lan . 1 aft 
Mas.45 0... (oi 1» 
. 


„ 
5 6 


O 
Ard fo of any other. 
3 * 


* 


aa A A _E2A5. 1 


- 


4 J 
2 
1 


a 0 * 
94 
* 
F.. 
* 
x, 
: * 
FS 1 
- 4 
- G4 | 
4 He 
4 
' . 


Diviſion of diverſe DENOMINATIONS. 57 


An Example or two where both the Dividend and Di- 
* viſor are Numbers of diverſe Denominations. 


I. Divide 31 L. 17 s. 6d. 39. by 121. 12s. 64. 


Your Num- See the Work. 
bers being pla- I. s. d. l. 5. d. q l. . & 
ced as in the 12. 12. 6) 31. 17. 6. 3 (2. 10 6 
Work, aſk how 1 


oft 12 Pound 25. 05. o 
125. 64. in 31 1. — 
* 175. 6d. or how 6.20.3 
oft 12 in 31? 8 
Anſio. 2 times; — — 
place 2 J. in 822 
your Quotient, 46971 


and by it mul- — — 
tiply your Di- 


O 


= viſor by the 


* Rules in Multiplication, and the Product 25 . oß 1. 04. + 


| ; Subtract from 31/7. 17 5. 6d. reſt 61. 125. 6d. to which 


point and bring down 3g. ſaying, how oft 12 in 6/. 125. 
or 132 Shillings? An. 10 times; place 10 Shillings in 
© your Quotient, and by it multiply your Diviſor by the 
Rules laid down in Multiplication of diverſe Denomina- 
tions, and the Product will be 64. 6s. 3d. which Sub- 
tract from 6/. 125. 6d. 3q. leaves 6s. 3d. 39. Laſtly, 


1 how oft 12 in 6s. 3d. or 75 Pence? Anſ. 6 times ; place 
6 d. in your Quotient, and by it multiply your Diviſor, 


* which by the Rules before mentioned will be 65. 3d. 39. 


| which ſubtract from 65. 3 d. 3 f. reſteth o, and the Quo- 


tient I find to be 21. 105. 67. 


4 Take another Example. 
0 II. Divide 11 J 6s. 8 d. by 3. 57, 


58 Contrattons in D1v1s10N. 


See the Wark. 


Contrattions in D1Iv1$10N. 


For the Learner's Advantage, we will here annex 2 or 
3 Contractions in Diviſion. 


I. And firſt to divide by any of the 9 Digits, without 
ſetting down any Figures but the Quotient itſelf. 


To divide by 2, is but to halve Example. 
the Number, ſetting down the Fi- Divide 7642, by 2 
gures of the Quotient orderly under 
the Dividend; ſo in the Example, ? Quot. 3 3821 
of 7 is 3, ſet down 3, carry the 1 that 1 £1 
remains; then ; of 16 is 8, ſet down 8, and 3 of 4 is 2, 
and 2 of 2 is 1; ſo the Quotient is 3821. 


To divide by 3 ĩs to take ; of the Divide 7426, by 3 
Number given; ſo4 of 7 is 2, of 14 — — 
is 4, of 22 is 7, of 16 is 5, and 1 re- 3182475 F 
mains, which is 3, and the Quoti- 
ent is 24753. 


So to divide by 5, is to take 3 of 
the Number given; ſo here of is Divide 6745, by 5 
r, of 17 is 3, of 24 is4, of 45 is q, — 
and the Quotient is 1349, and ſo of 3 is 1349 Quot, 


any other. 
Aſter 


£ 


. 


4 
F 


Contractions in Div 1s 10 N. $59 


> Aﬀeer this Method may any Number be divided, if 


© the Diviſor be contained in your Multiplication Table, 
ſo a1 of 67246 is 5603 12, for x of 67 is 5, of 72 is 6, 


of 4is o, of 46 is 3, reſt 12. 


IT. Secondly, When your Diviſor is an Unit, with any 


Number of Cyphers annexed to the Right- hand, cut from 
your Dividend the ſame Number of Places, the Remain- 


- 


4 
* 


= 
Ver gz 


* 


. 


2 
7% 
ju 
i 


der is the Quotient, and thoſe out of a Decimal Fraction; 
ſo if 46575 Pounds Sterling were to be divided amongſt 


100 Men, every Man's Part would be 4651. 15 s. if a- 
mongſt 1000 Men, every Man's Part would be 46 J. 11 5. 


6 d. and ſo of any other, 


III. When your Dividend and Diviſor conſiſt of Cy- 
phers to the Right-hand, cut off an equal Number of 
Cyphers in both, with the reſt proceed as by the Rules 
before given. So if 7962000 mult be divided by 6000, 
cut off three Cyphers in both, 3 Part of the. Remainder 
(viz.) 132.7 is the Quotient ſought. ; 


IV. If your Diviſor have Cyphers annexed, and your 


Dividend none, cut off as many Figures in your Dividend 


as there are Cyphers in your Diviſor, with the Remain- 
der proceed as before; ſo if 498565 mult be divided by 
12000, the Quotient would be 39 Tauss. 


V. If your Dividend and Diviſor may be equally di- 
vided by any Number, without leaving any Remainder, 
your Dividend and Diviſor may be brought into leſs Num- 
bers. And if your Diviſor dwindle to an Unit, your laſt 
Dividend will be the Quotient ſought. So if 672 were 
to be divided by 48, your Quotient will be 14 ; for ſeeing 
they are even Numbers, I halve them both as long as I can. 
So g of 48 is 24, of 672 is 336: Again, 2 of 24 is 12, of 
336 is 168: Again 3 of 12 1s 6, of 168 is 84: Again, 3 of 

6 


—ů — — 


— 


66 Proof of DIVISION. 
G is 3, of 84 is 42. Laſtly, z of 3 is 1, of 42 is 14, the 
Quotient ſought, becauſe my Divilor is become an Unit. 


| © See the IWirk. 
The higher Num. are all Diviſors 5 48| 24| 12] 6| 3| 1 
The lower NumbersareDividen. 1 6721336116884 42014 


Proof of Div1s10N. 


Multiplication and Diviſion mutually prove each o- 
ther: For in Multiplication, if you divide your Product 
by your Multiplier, the Quotient will be your Multipli- 
cand : Likewiſe in Diviſion, if you multiply your Quoti- 
ent by your Diviſor, the Product will be your Dividend. 


Examples in both. 
Multiply 41725 
By 


632 
83450 
I25175 
250350 
632) 26370200 ( 41725 Proof of the Multiplication, 
— — * 6 2 
2528 * 
— 83450 
1090 125175 
632 250350 
4582 26370200 Proof of the Diviſion, 
4424 | 
1580 And ſo of any other. 
1264 
3160 
3160 
| 0 | 


L Es. 


a> | + 


7 


* 


1 Queſtions in D1v1810N. 61 
1 9UEST. I. 
5 I. Divide 46462 Yards among 246 Men. 
4 See the Work. 
; £46) 46462 (188 Yards. 
| 246 
1 2186 
ö 1968 
7 2182 
4 1968 
214 
* 
4 856 (3 Quarters. 
- 738 
1 118 
: 4 
472 (1 Nail. 
246 
226 Remain 


- 
* 

* 

's 
3 
CF, 
oy 
* 

* 94 
— 
1 
1 


Every Man muſt have 188 Yards, 3 Quarters and one 
Nail, together with 335 Parts of a Nail. 


4 DUEST. Il. 

II. If a C. of Tobacco, or 1121. coſt 2/. 115. 4d. 
what will one Pound Weight coſt ? 

7 An ſib. 5 d. 2 

A | See the following Wark, 


I Firſt 


62 Queſtions in Dlvis ox. 


E 
a 1 
20 
51 
Firſt, I brought 27. 11s. 44. 12 
into Pence, and divided by 112, — — 
gives 5 d. in the Quotient, the 112) 616 (5 Pence. 
Remainder multiplied by 4, for 6 
Farthings, and divided by 112, — 
gives 2 Farthings. | 56 
L 4 
224 (2 Farth. 
224 
O 


AU EST. III. 


III. A ſquare Acre contains 160 Perches: Now the 
Side of a Field is 12 Perches, how much on the other 
Side will go to make an Acre? 

Anſio. 13 Perches and 3. 


See the Wort. 160 


14 133 


9UEST. IV. 


iV. A Captain and 160 Soldiers gain a Prize worth 
362 Pounds, of which the Captain had + for his Share, 
the reſt was divided equally among the Soldiers; what 
was each Man's Part. 


72 | The Captain's Share 0 72 l. 8. 
Each Soldier's Share 5 1 165.4 


See the following Wark. 


The 


e. 


ne 


cr 


* F * 
r — 


REDUCTION. 63 


. J. 
The Prize 362 


— — 5. 

172 8 The Captain's Share. 
299 12 5 

20 


160) 5792 (36 Shillings and 118 or f 
180 [each Soldier's Share, 
480 
992 
960 
32 
And thus much ſhall ſuffice for Diviſion, 


— 


2 
& 


REDUCTION. 


Y REDUCTION we change Money, Weight, 


" 
1 Meaſure,&c. out of one Denominztion intoanother, 


> whereby we know how many of one Nenomination are 


equal to ſo many of the other, 


We ſhall (tho' contrary to other Authors) divide Re- 


Z duction into three Parts. 


Firſt, Reduction by Multiplication. 
Secondly, Reduction by Diviſion, 


J Thirdly, Reduction by Multiplication and Diviſion, 


Of theſe in their Order. 


Reduction by Multiplication, is when we bring a greater 
= Denomination into a leſs, as Pounds into Shillings, Pence 
into Farthings, Yards into Quarters or Nails, &c.. 


See the Nord of the fellnwing Queſtions. 
I 2 Re- 


( 64 ) 


. - 35-4 p 
— — -- + # 


Reduction by MULTIPLICATION, 


ST Xxo7 1, 
Reduce 36}. 75. 9 d. Ig. into Farthings. 


=- fr * 
— — 
. 


Firſt, I multiplied by 20, and as J. s. d. . 
I multiplied took in the 7 Shillings, 36.750. 
and brought the Pounds into Shillings, 20 
thoſe Shillings, to wit, 727, I mul- —— | 
tiplied by 12, bringing in the 9 d. 727 Shillings, 
Facit, 8733 Pence, which multiplied I2 | 
by 4, and adding 1 to the Product, —— 


brings them all into Farthings, and 1463 | 4 
your Work is finiſhed, 727 
| 8733 Pence, 
+ 


34933 Farthings, 


AUS. I 
In 652 Yards, how many Quarters and Nails? 


See the Work. 


672 Yards 
3 


2688 Quarters 
a 


107 52 Nails 


OUEST. in. 


Reduce 21 C. 29. 11/1, into Ounces, 
Anſio. 38704 Ounces, 


Bee 


. 


25s 


Bet 


. 85 n 


Reduction by MULTIPLICATION. 


See the Mort. 


86 Quarters. 
28 
689 
173 


2419 Pounds. 
16 


145 14 
2419 


38704 Ounces. 
EXIT IT. 


Reduce 72467 Nobles into Groats, 
Anſw. 1449340 Groats. 


See the Mort. 


72467 Nobles. 
20 


1449 340 Groats. 


QUEST. V, 


In 6 Bags of Pepper, weighing each 3C. 29. 11 Pound, 


Anſw. 2418. 


how many Pound? 


£6 Neduction by Drvis1on. 
See the following Mort. 


Or thus. — 
. 9. be . . 'Y 
3-2 28 r ; 
6 4 n 
21 2 10 14 g | 
4 28 
86 Quarters. 113 
28 29 
688 403 
173 6 
2418 Pounds. 2418 Pounds. 5 


7 


en VL 
In 142 Hogſheads how many Gallons and Pints? 


See the l ort. | 


142 Hopſheads, 
63 | 
(63 Gallons make a Hogſhead, and 426 | 
8 Pints a Gallon. ] 852 
8946 Gallons. 
8 


71568 Pints. 


Reduction by Diviszon. 


Reduction by Diviſien, is when we bring a leſs Neno- 
m:nation into a greater, as Farthings into Pence, Shilling: 
into Pounds, and Nails into Quarters or Yards, Sc 

In this Part of the Rule we will uſe the Converſe of 
thoſe Queſtions we had in the former Part of the Rule, 
which will be a Proof of the Work, 


I 202877. 


Reduction by Division. 67 


2 U ES T. I 
In 34933 Farthings how many Pounds? 
E TInftcad of dividing the Far- 34933 Farthings. 
XX things by 4, I took 1 Part, and 1 8733. 1 Farthing. 
WE fo : of that, to bring them ++ 727. 9 Pence. 
into Shillings, and from the 28 39. 7 dhillings. 


: | ob Shillings 1 cut off the laſt Fi- 


= gure, and took half the reſt, inſtead of dividing by 20; 


= and the Auſwer is 364. 75. 9d. 19. 


ifs 

2 SUT 

Lil In 10752 Nails how many Yards and Quarters ? 
1 See the Mort. 


1 10752 Nails 


Anſw. 672 Yaids, 1 2688 Varters. 


— — — — 


672 


2 UTA 
In 38704 Ounces how many Hundreds, Quarters and 


| 5 Pounds ? 
. See the Thark, 
16) 38704 (2419 Pounds. 
32 28) 2419 (86 
67 224 186 
64 — 25 A. 
— 179 21 C. 24. 
30 168 
16 — 
— 11 66. 
"22 I44 
144 Anfw, 21 C. 24. 111h, 
: * 


PUEST. 
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I. 
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1 
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? 
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179 1 
t 
1195 
0 is 
8 
\ 15 
„ ri. 
1 * - 
K 
4] 1:0 
: * 
mh 
x} : 
72 
44 6 
+ 
17 
FT 
41 
4 
©] 
, 
: 
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r 


. 
222 


9UEST. Iv. 


Reduce 1449340 Groats into Nobles. 
Facit 72467 Nobles. 


25 1449340 Groats. 


72467 Nobles. 


DUEST. v. 


Six equal Bags of Pepper weigh 2418 Pounds, the 
Weight of one Bag is demanded, 


28) 403 (14 Quarters 
3 2418 28 + 14 


403 123 3C. 29. 1105. 
Anſto. 3 C. 24. 1116, 112 


11 Pounds. 


2UEST. VI. 


In 51568 Pints how many Hogſheads ? 
Anſw, I, 2, 


63) 8946 (142 
63 


171568 Pints. 264 

252 

8946 Gallons. — 
126 
126 


Reduction 


he 


08 


* 


= 
Fo 
. 
* — 
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* Y * * 
f * . ES = 
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Reduction by MULTIPLICATION and DiviSION. | 


5 | Under this Head may be compriſed the Method of ex- 


changing Coins, Weights and Meaſures that have not 


that immediate reference to one another, as thuſe ſpoken 


of before; and is of excellent Uſe to moſt Perſons, as 
well Merchants as meaner Chapmen. 


We ſhall make all plain in the Work of the following 
at Examples. 


. QUEST. I. 
12 In 672 Nine-pences how many Thirteen-pence Half- 
pennies ? | 


In this or the like Queſtion, I conſider how many of 
one Coin are equal to any Number of the other ; and I 
find that 3 Nine-pences are equal to 2 'Thirteen-pence 
Half-pennies. And which, to make my Multiplicator, I 
conſider whether the Anſwer, or the Number ſought, 
will be greater or leſs than the Number * ; and ac- 
cordingl) I make the greater, or leſs, my Multiplicator. 
So here I conſider, that in 672 Nine-pences there are 
ſs Thirteen-pence Half-pennies; ſo the leſs Number, to 


wit 2, is my Multiplicator, and 3 my Diviſor. 


672 Anſwer. 448 Thirteen-pence 
2 { Half-pennies. 


J) 1344 (448 


be e c * - 
| LS) 


F 12 Or thus, 672 
— [Its Double 1344 


12 z is 448 the Anſwer. 


70 Reduction by Multiplication and Diviſion. 


The Method how theſe Diviſors and Multiplicators are 

found in this and the following Queſtions, is thus ; bring 
both your Coins, Weights, Meaſures, &c. into their leaſt 
equal known Parts, which may be brought into leſſer, by 
dividing them both by ſome known Diviſor ; or by tak- 
ing or 3, &c. as oft as you can. 


So in 9 d. are 36 Farthings. 
And in 137% are 54 Farthings. 


Say x of 36 is 18, of 54 is 27; 4 36/18] 6 
of 18 is 6, of 27 is 9; 3 of 6 is 2, of - Then—|—|— 
9 is 3; ſo are 2 and 3 the Numbers 54427913 
ſought. | 
he other Numbers are Multiplicators and Diviſors, 
as well as theſe two, but theſe being the leaſt, are molt 
fit for Uſe. | | | 


QUEST. Il. 


In 100 Thirteen-pence Half- pennies how many Nine- 
nces?  - | 


This is but the Converſe of the laſt, and by the Work 
you may ſee the Anſwer. is 150. 1021+) 


1oo 
3 


300 


2 150 Nine. pences. 


QUEST. lll. 


In 672 Engliſh Ells - many Yards Engliſh? Anſ. 840. 
72 ge 
5 


7 3300 


840 the Anfwer. 


QUEST 


oo 


* 
3 


— 
* 


. 


it 


wigs 


a . 
- 
g 2 * — ** * + : 
i 9 = I + mY 
3956 


8 — 


Reducrion by Multiplication and Divifien. 71 
QUEST. IV. 


In 67 2 Ells Engl iſh, how many Ells Flemiſh, * 
1 Vard 11 is an Ell Engliſb, and 2 of a Ward an Ell Flemiſh ? 


Anſw. 1120, or as 3 to 5. 


In 642 Nobles how many Crowns? Anſw. 856, or a3 


4180 3. 


642 
4 


3) 2568 (856 
24 


16 
15 


—— 


18 
18 


— 


O 


QUEST. VI. 


In 886 Crowns how many Nobles? A 642. The 
8 of the laſt. : * : 


QUEST. vn. 


In 672 little Hundred, how many great Hundred ? 


Anſw. 600. 
A little Hundred is 100; a great Hundred i is 112. 


112) 2 (boo 
672 


o 


k 2 PUEST. 


72 Reduction by Multiplication ond Diviſion, © 


LUEST. VII. 


In 600 great Hundred, how many little Hundred ? 
Anfw. 672, the Converſe of the laſt. : — 


OUEST. N. 
In 672 Guineas, at 1 J. 1s. 8 d. per Piece, how many 
Pounds Sterling? Anſio. 728. 
| | See the Work. © 
672 Or thus, 672 
13 Add ix 56 
2016 The Sum 728 
672 | 


12) 8736 (728 


33 Pence in a Pound 240 12 
e 
0 [1 


— Pence in a Guinea 2600 13 
98 
96 


40 b 
In this ſecond Operation, becauſe 1s. 8 d. is the +! 


of a Pound, I take ,4 of 672, which added to 672, gives 


the Anſwer 728, as before, 


| DES X. 34 
In 728 Pounds how many Guineas at 17. xs. 84. each? 
Anfw. 672. TIS <4 l 
The Converſe of the laſt. 
SDUEST. XI. 


A Merchant at Amflerdam is indebted to a Merchant 


at London in 642 Pounds, and would pay it in Spaniſb 
Guilders 


The Golden Rule; or, Rule of THREE. 73 


Guilders at 2 Shillings per Piece; How many muſt the 
® Engliſh Merchant receive? Anſw. 6420. 


Teo Shillings being thetenth Part of a Pound, I only 
add a Cypher to the Pounds, and it gives the An/wwer, to 


„ 


wit, 6420. 
0 


wy 9UEST. XI. 
In 675 Spaniſh Guilders how many French Piſtoles, at 
"37 Shillings 6 Pence per Piece? * a 
* Anſw, 7615, or 76 Piftoles and 14 Shillings Sterling. 
FSCiee the Mork. 
672 9 4 
4 4 rg 
e e. 210170135 
35) 2688 (76 _— 
245 
12 5 238 - 
— ” 210 
* 28 
4 Te Golden Rule; or Rule of TREE. 
* IT is called The Golden Rule, for the Excellency there- 


I of: Sometimes it is called The Rule of Three, or Rule 
e Proportion, becauſe there are always three Numbers 
given to find a fourth, which muſt bear ſuch Proportion 
h? to the third as the ſecond bears to the firſt. 
The chiefeſt Difficulty lies in ſtating your Queſtion ; 
which that you may do, obſerve the following Rule. 


$ 2 
r 


. The Queſtion Firſt and Third are of the ſame 
; The 224. Number has another Ane n 
int L And which to make the Third you cannot miſs, 
52 FT be unknown Quantity it altuays is. 
ors E & 


— — — 


74 The Golden Rule; or, Rule of THREE, 


EXAMPLE. 


If 16 Yards coſt 5 Pounds, what will 144 Yards coſt? . 

Foes Ws Ta. 

hus ſtated, if 16: 5: : 144: ä 

Here yoù ſee the firſt and the third Number is Yards, 

the middle Number is Pounds; and becauſe I wanted the 
Price of 144 Yards, I put it in the laſt 6r third Place. 

This being underſtood, we will give you ſuch another 

Rule, for the working of any ſuch Queſtion, which is 

this that follows. 


If the Fourth the Second muſt exceed, then ſee 
By the Great Extream it multiplied be ; 

But if it muſt be leſs than Second, aim 

To multiply it by the leſs Extream. 


EXAMPLE. 


If 13 Packs coſt 326 Pounds, what will 39 Packs coft ? 
Anſw. 978 l. 


8 
i:: : 
39 


—— — 


2934 
978 


— —-— 


23) 12714 (9781. the Anſwer. 
117 


101 
91 


The Golden Rule; or, Rule of TuREE. 75 


Having ſtated your Queſtion, as before, it may be ea- 


4 fily ſeen, that the 4th Number will exceed the 2d ; for 39 


Packs muſt needs coſt more than 13 Packs; wherefore L 


multiply the 2d, or middle Number, by the greater of 


t ? . the two Extreams, viz. 39 ; then mult the leſs Extream, 


to wit, 13, be my Diviſor. 


ds, 
the 


her 
1 is 


ft ? 


do multiplying 326 by 39, the Product 12714, I di- 


vide by 13, and the Quotient is 978 Pounds, the Anſwer. 


9 : 
| ES Il. "inthe 


If 64 Yards of Broad Cloth coſt 38 Pounds 8 Shillings, 
what will 5 Yards of the ſame Cloth coſt? Anjw. 31. 
Becauſe your Numbers ought to be of one Denomina- 
tion, before any Work can be done, you muſt reduce 38 

Pounds 8 Shillings into Shillings ; then ſtate and work 
your Queſtion as underneath. 


8 0 k 


& $S 
| Tf64:768::5: 38 8. 
| 1 LM" 
- 54) 3840 (60 Shill. 768 Shif. 
| * [or 34. the Anſw, 
334 
V 00 


Here I multiplied the middle Number by the ſeſs Ex- 
tream, becauſe the fourth muſt be leſs than the ſecond ; 
the Reaſon is evident. | 


Mote litewiſe, That your fourth Number muſt be of the 


ſame Denomination with your ſecond ; ſo here your ſe- 


- cond Number being Shillings, your fourth Number, or the 


: Anſwer to the Queſtion is Shillings ; likewiſe, to wit, 50 
* Shillings, which divided by 20, gives 3 Pounds, the An- 


© fwer to the Queſtion. 


4 
/ QUEST, II. 
; 


ing 


If 6 Yards of Holland coſt 3 Pounds 12 Shillings and 
8 Pence, what will 645 eoſt? 


7 B-fore 


* 
* 


bs 
„ 
+ 
- 


76 The Golden Rule; or, Rule of TR. 


Before you ſtate your Queſtion, bring the firſt and third 
Number into Quarters, and-your ſecond into Pence, as 


underneath. | 
j 
Ta. . 642 e 
1 gig 6, 
4 20 : 
24 Quart. 72 
12 
150 | 
72 A 
870 Pence. 


Then fate and work your Queſtion as in the following 


Work, 
. B a 
If 24: 870: : 257: Anſw, 38. 16. 4. 1 
257 
6090 
4350 
1740 


24) 223590 (9316 Pence. 


+++ 1 77]6=4 Pence 
—_— <6 


. 18 38. 16.4 ; 1 the Anſwer. 


ſ x2=3 or 1 Farthing. 


The 


f De Golden Rule ; or, Rule of TREE. 77 
rg The fourth Number being Pence, I reduce them into 
1 ®Shillings by taking +4 Part, which makes 776 Shillings 
und 4 Pence, and 776 Shillings divided by 20, which is 


done by cutting off the laſt Figure, and taking half of the 
reſt; | a 
QUEST. Iv. 
It for 3 Wecks Diet I pay 11 Shillings and 3 Pence, 
what is that a Year? Or, which is the ſame, it 21 Days 
"require 115. 3d, what will 365 Days require: 
* DAnſw. 9 l. 15s. 64:7. 


4 See the Work; 8. &. 
i . 18 3 
| If 21: 135: : 365: 12 
135 — 
ng = 25 
1825 IS 
3 365 135 
; 21) 49275 (2346 4. 


42 5+ 19564. 

. s. 4. | 

" 9.15. 6+ the Anſw, 
3 | 


. 97 

s - $ 

0 135 

4 126 

1 — 
1 
4 22 Or 3 
29 E52. v. 


> How many Yards of Velvet at 135. 4 d. the Yard, will 
: 1361. 12.5, buy ? Anſ. 204 Yards, and, and 22 Parts. 
5 See the following Wark, 


5 L 13 4. 


8 Te Golden Rule or, Rule of THREE, 


i, 1 | 
43 1836 12 Then ſay, 
12 20 | 
— — pen. yd. pence. 
30 2732 W200: 1: : 232764: 
13 12 
— — 160) 32784 (24032 
160 \ 5404 OY 
2732 320 
32784 784 
640 
144036 180 9 / 
160 40/20 IO 


PUEST, VI. 


A Soldiei's weekly Pay, which is 3 Shillings and 5 
Pence, is forborn for 3 Years, 9 Months and 10 Days, 


what is then due ? Anſw. 331. 25. 44.5. 
: See the Mart. 
-Þ 3Y. : 9 M:: 10 Days. 
3 365 28 Then ſay, 
12 — — 
— 1095 252 D. d. Days. 
41 Pence. 252 1137: 
10 | 41 
1357 Days. 1357 
5428 
Pence — 
7948 55037 
20002 44 
Lo. 334 25. 4.4.5 7=7948 7 


The Golden Rule; or, Rule of TREE. 79 
QUEST. VII. Y 
If 20 Men do a Piece of Work in 60 Days, in how ma- 
ny Days will 30 Men do the fame Work? Anſw. 40 Days. 

| : See the ort. 

AS. - D. 

20: 60:: 30: 

20 


30) 1200 (40 
I20 
O0 

This Queſtion? and ſome that follow, are by moſt Au- 
thors eſteemed as Queſtions of The Rule of Three Inverſe, 
but we will not confound the Learner with ſuch needleſs 
Differences; for we ſhall make no Diſtinction between 
The Rule of Three Direct, and Inverſe, The Rule you 
have for working of your Queſtion being ſufficient in all 
Caſes: For here I conſider that the fourth Number ſought 
will be leſs than the ſecond, becauſe 30 Men will needs 
require leſs time than 20 Men; wheretore I multiply the 
middle Number by the leſs Extream, and divide by the 
greater, and the Anſwer is, as in the Work. | 


DUEST. VIII. 
How many Yards of Stuff J of a Yard broad, will line 
a Cloak containing 5 Yards : in Length, and is 1 Yard 7 


broad ? 

See the Mort. 
Ir. 2. 
33:2 

5 
3) 110 (364, or 9 Yards and :. 
9 
26 
18 
2 
3 


L 2 20 E57. 


80 The Golden Rule; on, Rule of Turret. 


PUEST. IX. 


If 360 Men be in Garriſon, and have Proviſion for 
6 Months; but expecting no Relief till the End of 9 
Months, how many Men muſt be turned out, that the 
Proviſion may laſt ſo much longer? Anſw. 120 Men. 


At. Men. Mo. 
Say, If6 : 360 ::9: 


9) 2160 (240 Men to be retained, and the Re- 
| 55 mainder to 360, (viz.) 120 muſt 


18 be turned out. 
N - 
36 * 
OO 
2 'Z © & Pp * 


If a Traveller go 160 Miles in 7 Days, when the Day 
is 16 Hours long ; how many Days will he go the ſame 
— when the Day is 12 Hours long? Anſw. in 9 
azs and 4 Hours, | 


See the Work. 
Ho. Da. He. 
7, 115 30-2: 7 1: 22: 
16 
12) 112 (94 
108 


—— 
12 Or 7x 


But many times you may have a Queſtion of the Rul 

4 Three propoſed, that may require ſome Preparation be- 

re you can ſtate your Queſtion, either by Addition, Sub- 

5 Multiplication, or Diviſion, &c. As may be ſeen 
1 


in the 


xamples following, 


2E. 


The Golden Rule; or, Rule of TurtE. 8r 


LES. XI. 


A Merchant at London buys 64 Tun of French Wine, 
for 460 /. the Freight thereof from France to London coſt 
220 J. for Loading and Unloading 10 J. for Cuſtom 15 J. 
the Charge of the Cellar 8 J. and would gain 250 J. by 
the Bargain. | 

A Gentleman comes and demands the Price of 24 Tun 
of the ſaid Wine, 

The Queſtion is, what he muſt give? Anſ. 3617. 25. 64. 

By Addition find the Total Sum of the Freight, with 
all the Expences and Gain; which is 963 Pounds. 


Tax. 4 WW 
Then ſay, if 64: 963 :: 24: 


24 
460 —— 
220 3852 
10 1926 
I 2 
64) 23112 (3611. 25. 64. 
250 15 
— 192 
963 — 
391 
384 
a 72 
64 
z2or 4 


SUEST. XII. 


If 60 Gallons of Water, in 1 Hour's time, fall into a 
Ciſtern, containing 200 Gallons ; and by a Pipe in the 
ſame Ciſtern there runs out 45 Gallons in an Hour; in 
how many Hours will it be 1 | 
| Ia 13 Hours and 20 Minutes, 

Anſw. Ia 13 nd 3 * 


—_— * » 1 2 
4 RD on. 2 By = b * . pn” 
l — — 3 = * * 8 — 9 
* , 2. N * =. * 
— = + fs any : IQ 2 * 1 
5 — 2 RY . — on : 9 
i — 2 0 


. 2 22 = 
- 3 ”— L = = * <£ * . — — 4 
- = b 5 . * 
x . lk l 2 : 2 — = — N = 8 E \ 
- 1 » SY 1 3 — N _— —— — — — = - « i - :. — - — = 
— - ” - 2 2 4 _ Ems - A . : : * — - = =_ _- q p y 
r n 2, © — * A 2 3 N _ r O 2 iD - 
8 — r? * 5 * py . — b = ky = . =, S— 1 S 2 - _ ; 8 

* 2 *. * . 5 * * * 4 A —— > 7 —— — - 8 * - * - 
— : — 4 — — * 2 * ers * 4 "_ => | "LW — 2 * * _=_ = — * * 9 

; _— 1 A 2 * 3 * * . dex 2 3 : — * by — —— — — _ — 
* G = — F - * 2 — => -— - * 3 _ S - - 
: ö a — A . 4 — — . — h. — — — 
5 : _ — — L ab. —— = 9 5 - S - 
E * * ——— - — . — > = oy = - . » 4 « S pay F 
* = = - => — 22 2 > - — — - 


p — — — —— ————ð«³ã — 


r 
* 


ro - - -- * - 
= l 2 
* 4 on 
— — 7 
CY 


Cs 8 
— 2 — — A 
— = l 2 7 
" — — — 
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Find how much it fills more than it empties, by Sub- 


traction, which is 15 Gallons. 
Gall. H. Gall. 


Then ſay, if 15: 1:: 200: 


60 Filling Cock 15) 200 (131 
45 Empty ing Cock 7 1 
35 Difference. 50 
45 
or! 


2D EST. XIII 


A Butcher ſends his Man with 216 Pounds to a Fair, 
to buy Cattle; Oxen at 11/. Cows at 40 5, per Piece, 
Colts at 1 /. 55. per Piece; Hogs at 1/. 15 J. per Piece, 
and of each a like Number. How many ot each muſt he 
buy ? 

An ſiv. 13 of each Sort, and he would have 8/7. fe- 
maining. 

Bring the Price of each Sort of Cattle into Shillings, and 
by Addition find the Sum of thoſe Shillings, which will be 
320 f. and 2161 is 43203. as you may lee, 


117, the Price of an Ox, equal to 220 Shill. 
216 2 the Price of a Cow, equal to 40 


20 the Price of a Colt, equal to 25 

the Price of a Hog, equal to 35 

Shill.4329 . 
320 


| SH. Cat. 
Then fay, if 320: :: 4320: 
320) 4329 (13 Facit. 
N 
1120 
goo 


260 


29287. 
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BUEST. XIV. 


Two Perſons, A and B, depart from one Place; and 
both go one Road; but 4 goes 3 Days before B, and 
travels 30 Miles a Day; B tollows after, and travels 50 
Miles a Day : How many Miles, and in how many Days 
Travel will B overtake 4? 

Firſt find by Subtractien how much B exceeds A daily; 
then by Multiplication find how many Miles / hath tra- 
velled at B's ſetting out; as under 


30 A's daily Travel. 
B 50 3 
A 30 — | 
— go Miles which A hath travelled at 
20 Exceſs, B's ſetting out. 
AH. D. M. 


Then ſay, If 20: 1: : 90: 
He will overtake him at the 
End of 4 days and a half; and 9.0 
will have travelled 225 Miles. 4.4 the Anſwer, 


9UEST. XV. 


In 460 Pounds how many Shillings, Six-pences, Four- 
pences, TI wo-pences, and Pence, of each a like Number, 
may there be found therein? Au. 4416. 

Then ay, If 25: 1:: 110400: 


8 


a 25) 110400 (4416 
460 x 
4. 20 co 
12 — 
6 9200 104 
4 12 100 
2 — 
1 18400 
— 92.00 
25 
110400 


The Proof is eaſy. 


(84) 
The Golden Rule; or, Rule of THREE repeated. 


The aforegoing Queſtions being well underſtood and 
conſidered, are ſufficient for the underſtanding both how 
to ſtate and work any Queſtion in the Rule of Three : In 
this Place therefore we will treat of the Golden Rule Com- 
pound ; or, Rule of Three repeated. 

We ſhall in the Practice thereof work the Examples 
given, by ſo many ſingle Rules of Three as the Queſtion 
admits of; it being moſt conſentaneous to Reaſon, moſt 
intelligible to the young Learner, and many times as 
quick ; beſides a great many Queſtions not admitting of 
any other way of Work, whereby the Rules before given, 
without troubling the Learner with any more; will be ſuffi- 
cient for the Putpoſe ; yet here and there, for the Reader's 
Satisfaction, we ſhall name the common Way alſo. 


QUEST, 1. 


If the Carriage of 20 Packs from Mancheſter to Lon- 
don, which is 136 Miles, coſt 16 Pounds; what will the 
Carriage of 12 Packs from Mancheſter to Cheſter colt, be- 
ing 28 Miles? 


See the following Mort. 


Firſt, I fay, if 20 Packs coſt 16 Pounds, what wi! 
12 Packs coſt ? Anſw, 9 Pounds, 12 Shillings. 


ee 
20: 16 :: 12: 
12 | 


32 
16 


20) 192 (9 125; 
180 


— — 


EZ 


Then 
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Then ſay again; if 136 Miles coſt 9. 125. or 192 
Shillings, what will 28 Miles coſt? Auſ. 11, 19 5. 6 d. 13. 


M. 
2 28 


5376 (319 Sb. 
—_ 195. 64. 17 


408 
1296 
1224 


5 F If you would work this Queſtion at one Operation by 
the Rules commonly given, you muſt take Notice there 
are five Numbers given to find a ſixth in Proportion 

thereto. 

Which Numbers muſt be ſo placed as the three ficlt may 
contain a Suppoſition, and the two laſt a Demand; which 
that you may place right, ler the firſt Term be of the ſame 
Denomination with the fourth, the ſecond of the ſame 
Denomination with the fifth, and the third with the Term 
required, 

So in the foregoing Queſtion the Numbers will be diſ- 


poſed in the following Order. 
ML K 
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r P. . 


P. 
If 20: 136: 16: : 12: 28, Or thus, If 20: 16:: 12 
136 28 


Then will your two firſt Numbers multiplied together, 
be the firſt Number in the ſingle Rule of Three, the third 
will be the ſecond, and the two laſt multiplied together, 
will be the third ; then will your Numbers ſtand thus, 
as you ſee. 


It 2720: 16:: 336 136 28 
| 16 16 12 
2016 2720 56 
336 . 28 
2720) 5376 (17. 339 
2720 
2656 
20 


53120 (19/6. 
2720 


25920 | 
24480 The Anſwer is 1]. 195. 64. 1? 22 
before. 


1440 
I2 


2880 
1440 


17280 (6d. 
10320 


95.⁰ 48/24/12] 6 


2520013668 34 77 


SUEST. 


— 
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QUEST. U. 


If 20 Pounds gain 16 Pounds in 15 Months, what 
Sum of Money will gain 24 Pounds in 3 Months? 
Firſt ſay, if 16 Pounds come from 20 Pounds, what 
will 24 Pounds o_ __—_ Anſw. 30 Pounds, 
& | RED 
W262 20 ;5 1M 
20 


16) 480 (30/. 
48 


OO 


Then 1 ſay again, if 15 Months require 30 J. what 
will 3 Months require? Anſw. 150 J. the Number ſought. 


M. I. M. 

8 nnen: 
If 15 Months require 30 Pounds, 3 15 
Months will require more Money, be- — 


cauſe it is leſs Time ; therefore I mul- 3) 450 (1504. 
tiply by the greater Extream, and di- g** 


vide by the leſs; and the Anſwer will — 

be found to be 150 Pounds, as in the 15 

Work. | 15 
| oo 


This Queſtion may be otherwiſe ſtated, yet wrougkt 
by two Operations, as before; for you may ſay, If 15 
Months come from 20 J. what will 3 Months from more 
Money, becauſe leſs Time? Arfw. 1007. 


6: 2035 3 


M 3 Say 
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= Say again, If 16 Pounds come from 100 Pounds, what 
= will 24 come from? Anſw. 150, the Anſwer as before. 
"k . J. J. J. 
1 al = 00: : 24 
8 16) 2400 (150 
Fo 16 
4 00 * — ̃ — 
1 80 
* 1 80 
. 


But if this Queſtion were to be wrought at one Opera- 
tion, you muſt place your Numbers as before directed [1 
and ſeeing the Operation before was after ſuch Manner, 
as the one Operation was Direct and the other Inverſe, 
the Faſhion of your Work will be altered, for you muſt 
multiply them croſs-wiſe, viz. the firſt Number of the 
firſt Rank, by the ſecond Number of the third Rank; 
and the latter Term of the firſt Rank, by the firſt Term 
of the laſt Rank, ſetting the Products under their own 
Multiplicators; ſo will the Product, ſtanding under the 
firſt Rank, be your firſt Number in a Single Rule of 
Three Direct; and th* Product under the laſt Rank will 
be your third Number, and your middle Number the 
ſecond, | 


2 


2 —_ 
—aF 8 GC. 
* . 7 — 
* 
4 S 


— * 
n I 
5 £ 
—_=_ 


= 
| — 


- 28 * 
— 


-,; = 
* 4 4 
? ba - 
» U oY 
3 
. 
bb.” 
5 ' 
* 
/ o 
- 
? 
, 
: 


See the Work. 
A a4 4 J. M. 
>. : 


3 15 

48 120 
24 

360 


Then 
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Then if 48: 20:: 360 
20 


— 


48) 8 (150 J. The Anſwer as before, 
OM 


— 


240 
240 


OO 
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I have been the more large in the foregoing Queſtions,” 
not only to ſhew the Variety of the Work, but that I might 
be the ſhorter in the following Examples : In moſt of 


which I ſhall only ſtate the Queſtion, and give the An- 
ſwer ; leaving the reſt to the Exerciſe of the Learner. 
DUEST, III. 
What is the Intereſt of 672 J. for 7 Years, at Six per 
Cent. Simple Intereſt? Anſw.-282 J. 45. 94. 29. 
" nn” J. | 
Firſt, I fay, If 100: 6:: * | 


40-32 Intereſt for one Year. 
Secondly, if 1: 40.32 :: 7 
7 


I. 282.24 
20 


- 2 — | . "7 ? we - K * * P 1 RET IS, Fs . « 
 _ . [hs — = —* Fo 2 7 — 
rr . Z 


5. 4.80 
12 


160 
80 


9. 2.40 DUEST. 


32> 52225: _5D = FEY 
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OUEST. IV. 


What is the Intereſt of 21 7. for 5 Months and 1 1 Days, 
or 151 Days at 6 per Cent. Simple * ? Anſ. : 10 5. 5 dl. 
[ J. D. 


Firſt, if 100 6::21 Secondly, if =. 1,26: : 151 
6 ISI 
Facit 1.26 126 
| 630 
126 
365) 190. 260 (521 
9 * 20 
1825 
— 10.420 
776 12 
730 
— $.040 
460 
DUEST. V. 


If 12 Rod of Ditching be wrought by 2 Men in 6 
Days, how many Rod ſhall be wrought by 8 Men in 24 


Days ? Anſw. 192 Rod. 
| M. R M. R. 
Firſt, If 2: 12:: 8: Facit 48 
B. R. D. R. 


Second, If 6: 48 :: 24: Facit 192 


UE . VI. 


Tf 20 Dogs, for 30 Greats 
45 40 Weeks  Graſe1 3 
22 many Hounds for 60 Crowns, 
May Winter in that Place? 

Anſw. 2000 Hounds, 


—— — — 
. : 52 * c 


„ 
F 
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The Operation. 
8 C. W. D. I. 
If 2: 20: ; 60 Then if 40 : : 600: : 12 
60 f am: 
2) 1200 (boo 12) 24000 {2000 
12 : ; 
oO 


This Queſtion is the ſame as if one ſhould ſay, If 20 


Dogs for 2 Crowns be kept 40 Weeks, how many Dogs 


will 60 Crowns keep the Remainder of the Year, or Win- 
ter Quarter, which is 12 Weeks? 


2UEST. vn. 


If 12 Men build a Wall 30 Foot long, and 6 Foot high, 
and 3 Foot thick, in 15 Days; in how many Days will 
60 Men make a Wall 300 Foot long, 8 Foot high, and 
6 Foot thick? Anſw. In 80 Days. 


1 2 . 
irſt ſay. If 30: 15: : 300: 150 
* D. N. D. 
Then, If 6: 150: : 8: 200 
ID. 

Again, If 3: 200: : 6: 400 
JJ. 

Laſtly, If 12: 400: : 60: 80 


9UEST. VII. 


If 35. Ells at Vienna make 24 at Lyons, and 3 Ells at 
Lyons make 5 Ells at Antwerp, and 100 Ells at Antwerp 
125 at Frankfort ; how many Ells at Franifort make 42 


at Vienna? Anſw. 69 Ells at Fra»tfort. 
| 7 Firſt, 
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Ant. Frank. Ant. Frank. 
Firſt, If 100: 125::5 : 64 
Ly. Frank. Ly. Frank. 
2 If 3: 64:24: 50 
Vien. Frank. Vien. Frank. 
* #f 205 $0:: 42 : Bo. 


I 
Vien. Ly. Ly. Ant. Ant. Frank. Vien. 
. . 100. 126. 42: 


1 2822 > 


Then you may ſee the 1ſt and 7th Term are of one De- 
nomination, the 2d and 3d of another, the 4th and 5th of 
another, and the 6th and 8th of another; wherefore mu]- | 
tiply the 2d, 4th, 6th and 7th continually for your Divi- 1 
dend, and the Iſt, 3d and 5th multiplied together, will be } 
your Diviſor, and the 5 will be the Anſwer to the 
Queſtion, (vix. ) 60 at Frankfort. 


24 35 

5 3 
120 10500 Diviſor. 
I25 


600 


240 
120 
105/00) 6300'00 (60 
15000 630 , 
_ - 
fe) 
30000 
60000 


630000 Dividend. 


By the way, we may obſerve, that in the working the 
Queſtions in the Rules ef Three aforegoing, we have con- 
tinually uſed in Multiplication before Diviſion, though it 
be not out of any Neceſſity: But ſeeing Fractions are not 
yet learned, and in dividing there is often a —_— 

e 
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we do it to avoid the Trouble of having a Fraction to 
multiply, or elſe we may as well divide the middle Num- 
ber by that Number which is the Dividend, and multiply 
that Quotient by the other Extream, the Product is the 
Anſwer to the Queſtion, as in the other Way. 


EXAMPLE. 


If 13 Packs of Wool coft 65 Pounds, what will 142 
Packs of the ſame Wool coſt? Anſw. 7107. 


ä 142 
1 If 13: 652: 2423: 5 
7 13) 65 (5 =_ 
| 65 710 
11 O 
4 Here I divided 65 by 13, the Quotient 5 I multiplied 


142 by, and the Product, to wit, 710 Pounds is the Anſwer. 


Contractions in the Rule of THREE. 


This being conſidered, you may oftentimes contract 
your Work in Qusſtions of the Rule of Three. 

And firſt, if at any time you have a Queſtion given in 
The Rule of Three Repeated, and the firſt and ſecond 
Number in every Operation be the ſame, you may con- 
tract your Work, by dividing the ſecond Number by the 
firſt, and the Quotient will be a common Multiplicator, 
by which you may multiply all your third Numbers, and 
thoſe Products will be the Numbers fought. And thus 
will all your Diviſions be ſaved, except one, and that com- 
monly a ſmall one. 


EXAMPLE. 


A, B, C, and D, have 100 Pounds Sterling to be divi- 
ded among them, in ſuch ſort, that as oft as 4 hath 
3 Pounds, B muſt have 5 Pounds ; and as oft as B hath 
5 Pounds, C muſt have 7 Pounds; and as oft as C hath 


7 Pounds, D muſt have 10 Pounds; what muſt each have? 
N Add 


Ll 


—— 3443 12222 
— 1 
I 7 2 2 


© nd « 2 > * = o 
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Add the Proportions into one Sum, and ſay, 


3 3 
* 00: 
7 100 :: $ 
10 100: 9 
— 25: 100 :: 10 
25 
l. 
£. 3 
Or ſhorter, thus, if 25: 100::4 5 
10 
25) 100 (4 4 
100 3 5 
o 12 for A. 20 for B. 
412 4 4 
B 20 7 10 
C 28 — | — 
D 40 28 for C. 40 for C. 


100 for Proof. 


In this Example you may ſee there are 3 Diviſions 
ſaved, and that Diviſion you have, but a ſmall one; and 
therefore will prove of excellent Uſe in the Rule of Fei 
towſhip and Alligation, where the firſt and ſecond Num- 
ber in every Operation is commonly the ſame ; fo here- 
after, we will call this Method the contracted Way in 
Fellotuſbip. 


Sometimes a Queſtion of the Rule of Three may be per- 
formed by Multiplication only. 
Sometimes by Diviſian onlv. 
Sometimes by two Aultiplications. 
Sometimes by two — 
Aud, ſometimes by a Smaller Multiplication and Divi- 
ſion than j our given Numbers allow of. 


If 
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If at any time your Diviſor, with either of the other 
Numbers, may be ſeverally divided by ſome common Mea- 
ſure, without leaving any Remainder, and your Diviſor 
come to be an Unit, the Anſwer will be given by Multi- 
plication only ; as in the following Example. 


If 6 Groſs of Incle coſt 15 J. what will 48 coſt? 
Anſiv. 120 |. 


Gr. © In 

6 2 

TY — 
8 


Anſw. 120 l. 


Here 3 of 6 is 1; of 48 is 8, and 8 times 15 is 120 
Pounds, the Anſwer. 
But if either of the other Numbers comes to be an Unit, 


the Work may be performed by Diviſion only; as in the 
following Example, 


If 18 Groſs coſt 127. what will 6 Groſs coſt ? 
Anſw. 41, | 


Er. 
18: 12: : 6 
13 RT. 
3) 12 (4 


O 


Here I take 3 of 18, which is 3, and a 6th part of 6 
is 1; thendivide 12 by 3, gives 4 Pounds, the Anſwer to 


the Queſtion, 
If your Diviſor be exactly contained in both your other 
Numbers, the Queſtion may be anſwered by two Multipli- 


cations; as in the Example following. 


N 2 If 


96 Contra#ions in the Rule of TukER. 


If 3 Groſs coſt 97. what will 12 Groſs coſt? 


Anſw. 36 “. 
Gr. Gr. 
$29: :12 
331 4 


fond +5 +» 
8 [agen 


w | 
1 


Here the 3d Part of 9 js 3, of 12 is 43 multiply 3 by 
4 gives 12, and that by 3 gives 36; the Anſwer. 


If you would uſe two Diviſions, divide your Divifor by 


your ſecond Number, and the 3d by that Quotient, which 
gives the Anſwer, | 


EXAMPLE. 


If 9 gives 3, what will 45 give? 
Anſw. 36 l. : 


3) 9 (3) 45 (15 
2 
0 1 ab 


I5 
8 

So dividing 9 by 3, quotes 3, and by that dividing 4.5, 
quotes 75, the Anſwer. 


Sometimes you muſt uſe both Multiplication and Divi- 
hor, yet but ſmall ones, 


4 K 
4 
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EXAMPLE. 


If 48 Yards of Linnen Cloth coſt 31. 128. what wall 
112 Yards coſt? Anſw. 81. Bs. 


16. . Id. I 
9: 4:;: 255 3 
26 :-93:: 20 
„ — 
6722: 60 
122 % 12 

72 


3) 594 (16/8 
8383 


You might have contracted your Work more ſtill, by 
taking + of the firſt and laſt, at firſt, and then £ of that 


which would have been the ſame ; as you may ſee. 


The Double, or Compound Rule of Three, may alſo be 
greatly contracted by a Method of managing Vulgar Frac- 
tions, which the Reader will find explained in page 116 
following. Let us, for Example, take the firſt Queſtion 
in the Double Rule of Three, which is refolved at one 
Operation page 86 foregoing. The two firſt Numbers 
are there multiplied together for a firſt Number or Divi- 
for, and the two laſt for a third Number, which, by the 
Golden Rule, is to be multiplied by the ſecond : And con- 
ſequently, the three laſt Numbers multiplied together 
ſorm the Dividend, and the Quotient ariſing from thence 
anſwers the Queſtign, This being premiſed, we ſhal} 
proceed, according to this ſhort Method, to folve the 
Queſtion, which in page 86 ſtands thus. » 
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„ 3 
If 20: 16:: 12 
136 28 


The two firſt Numbers, viz. 20 and I 36, are to be mul- 
tiplied for a Diviſor, and the three laſt, viz. 16, 12 and 
28, for a Dividend, and the Quotient ariſing from thence 
is the Anſwer. That is EEG will anſwer the 
Queſtion, This Fraction reduced, according to the Rule 
5 - or 35 ; the Value of 
which is eaſily found, as follows. 

85) 168 (1 [ That is 1/. 19s. 64. 32 or 777 
5 the ſame as in page 86, 


given in page 116, will be 


1660 (195, 


540 (64. 


; 30 
Proof of the Golden Rol E. 


We will ſhew you how to prove the Rule of Three, 

and fo conclude this Rule. 5 
If 4 Numbers be proportional, the Product of the two 
Means is equal to the Product of the two — 
| | ence 
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Hence to prove your Work, multiply the 4th Numbec 
found by the firſt Number, and if that Product be equal to 
the Product of the 2d by the 3d, the Work is right, elſe 


not. 


So if 8 1s. coſt 167, what will 45 Yds. coſt? Anſ. gol. 


FT. 6 = 
8:16:: 45 
45 


80 
64 


8) 720 (90 
72 


OO 


Then the 4 proportional Numbers will be, 


$:16:: 45: 90 
99 


45 | 
80 720 the Prod. of the 1 and 4. 
64 þ 


720 the Product of the 2 and 3. 


1 
FL 


You ſee the Product of the 1ſt and 4th is equal to the 
Product of the 24 and 3d, which ſhews your Work to be 
right. 

3 if of 4 Numbers, the 1ſt be to the 2d as the 3d is 

to the 4th, ſo thoſe 4 Numbers ſhall be proportional. 
But if your 3d Number be leſs than the 1ſt, and require 
more; or more, and require leſs; then the Product of your 
firſt and ſecond will be equal to the Product of your third 
and fourth, 


* * Ja a" At. > 
n wa.4 


EXAMPLE. 


If 12 Men do a Piece of Work in 16 Days, in how 
many Days will 24 Men do the ſame Piece of Work? * 


100 The Rule of PRACTICE, 


x If 12: 16:: 24 
70 | I2 
13 2 
[ 18 
f 24) 192 (8 Days the Anſwer. 
[iN 4 | 
MA A Þ@ 
Then the 4 Numbers will be 12:16::24:8 
16 8 
72 192 1 
12 | 
192 


Here you may ſee the Product of the 1f by the 2d is 
equal to the Product of the 3d aud 4th; which ſhews the 
Work to be right. 


The Rule of PRACTICE, 


HIS Rule is only a Contraction of the Golden Rule, 
aforegoing ; for when the Price or Value of one 
Yard, Ell, Hundred, Sc. is given, and the Price or Va- 
lue of any other Quantity of Yards, Ells, Hundreds, &c. 
were required; the firſt Number being always an Unit, the 
Queſtion may more quickly be wrought by the Aliquot 
Pan of a Shilling or Pound, as the Nature of the Queſtion 
requires. It will be convenient to treat firſt of ſuch Queſ- 
tions as may be wrought by the Aliquat Parts of a Shilling ; 
wherefore it will be neceſſary to annex a Table for that 
Purpoſe, 
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A Table of the Aliquot Parts of a Shilling. 


Cd. 
1. 
IF 


5 
"I + | 
N y., 


7 th. 
| on 12 
one 8 


one 4 
| one 3 
29 


One 


For 4 2 Take 4 one 6 > Part, 


The Uſe of this Table is eaſy ; for you may ſee that for 
1 Penny you muſt take one 12th Part; for 1 Penny Half- 
penny, one 8th Part; for 2 Pence, one 6th Part; and fo 


of any other. 


Here I ſaid, 21 of 67 is 5, 
of 72 is 6 ; then cutting off 
the laſt Figure, 3 the reſt is 
Pounds, and the Anſwer is 
21. 16s, 


In this Example I took 
+ Part, and from that cut- 
ting off the laſt Figure, and 
taking 2, the reſt gives the 
Anſwer, to wit, 4/. 45. 


Here I took a 6th Part, 
cutting off as before, and 
the Anſwer is 51. 125, 


Example I. 
At x Penny the Yard, what 
will 672 Yards coſt? 


74 516 Shillings. 


Anſw. 21. 165. 
II. 


At 1 Penny: the Yard, what 


will 672 Yards coſt? 
8 814 
+ 41. 45s. the Anſw. 
III. 


At 2 Pence the Yard, what 


will 672 Yards colt ? 


£1112 


— 


Anſto. 5 l. 125, 


O Here 


5 
1 
55 
0 
bed 
'Y 
2 
3 
4 
? 
- 


* 
. * mn 
W * 


ITS 


27> 1 25 * : 
- 4 2 1 PRE 
— xa rs —— — . iy 
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Here Itook 4 Part, which 
made 1684. equal to 8 J. Bs. 


Here I took one third 
Part, which made 224 s. 
equal to I1 J. 45. the An- 
fwer. 


Here I took; for 6 Pence, 
which made 3365. equal to 
16 /. 16s. the Anſwer. 


| 


The Rule of PRACTICE. 


IV. 
At 3 Pence the Yard, what 
will 672 Yards coſt? 


+ 1618 
Anſw. 81.85. 
V 


At 4 Pence the Yard, what 
will 672 Yards coſt? 


3 22/4 
Anſw, 111. 4s. 


VI. 
At 6 Pence the Yard, what 
will 672 Yards coſt? 


2 3316 


— — 


Anſw. 161. 16s. 


After this Method may any Queſtion conſiſting of the 
Aliquot Parts of a Shilling be reſolved. 

But if your Queſtion conſiſts of un- aliquot Parts, as 5d. 
7d. 8 d. 94. 114. Cc. then it muſt be divided into Ali- 
quot Parts, as 5 d. into 34. and 24; 7 d. into 4d. and 3d; 


or 6d. and 14; 9d. into 64. and 3d. or 3 


and ſo of any other, as in the Examples following may be 


ſeen. 


N Firſt, I took 4 of 672 for 
34. makes 168 Shillings ; 
then I took 4 of 672 for 24. 
makes 112 Shillings ; which 
two Numbers added toge- 
ther, makes 280 Shillings, 
equal to 141. the Anſwer. 


I 


At 5 Pence the Yard, what 


will 672 Yards coſt? 


+ 168 
„Ius 


2810 


Anſw. 14 J. 


Here 


Three-pences, 


— —cüoDNQO ̃ꝓ 


| 
| 
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II, 
At 7 Pence the Yard, what 
will 672 Yards coſt ? 


Here I took, firſt ; for 4 9. 
then 4 for 34. which added 
together, makes 392 Shil- 


lings equal to 19/. 125. the 


Anſwer. 

If I had taken, firſt + for 
64. then 21 for 1 d. or 4 of 
64. for one Penny, it bad 
been the ſame; as you may 
try at your Leiſure. 


Here for 6d. I took * of 
the Number given, and for 
34. à of the ſaid Number, 
or 3 of 64. for 3 d. both be- 
ing the ſame; as you may 
ſee, and the Anſwer will be 


51.85. See the Mort. 


Here firſt I took one half 
for 64. and one half of that 
for 3d. and 3 of 3d. for 1d. 
3, and 4 of 14. 4. for 39. 
which is juſt 11 d. 19. 
which Sums added toge- 
ther, and divided by 20, as 
before, give 35 J. 55. the 
Anſwes. 
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4 224 
+ 168 


39.2 
Anſw. 191. 12.5. 


III. 
At q Pence the Yard, what 
will 144 Yards coſt? 


$72 
+ 3623 of 72 


10/8 


| Anſw. 51. 85. 
| IV. 


At 114. 1g. the Yard, what 
will 752 Yards colt? 


We will now proceed to the 


Queſtions that conſiſt of a 


Shilling, and ſome Number of Pence and Farthings beſide, 
that the Learner may underſtand all Varieties. 


104. 


In this Queſtion I let the 
Number given ſtand for a 
Shilling, and only take an 
2 Part for 1 d. 3, and adding 
them together, gives 162 
Shillings, equal to 84. 25. the 
Anſwer, 


It is evident, jt will colt 
143dhillings and 143 4d. 
wherefore I let it ſtand for a 
Shilling, and taking # Part 
for 3 d. and 4 of 3d. for 3 
Halt-pence, adding all toge- 


ther, makes 196 Shillings \ 


The Rule of PRACTICE. 


I. 


At 13d. > the Yard, what 


will 1 Yards dank ? 
L1 


1612 
An ſiu. 81. 25. 
It 


11e f 
At 164. 1 the Yard, what 
will 144 Yards colt? . 


: Ws 
17 10 2 
1916 7 2 


and 74. 3, equal to 91. 16s. Anſw. 95 we 74, N 


74. 3 the Anſwer. 

Here I let it ſtand for 1 5. 
then taking £ for 6 d. and Z 
of 6 d. for 3 d. and 3 of 34. 
for 1 d. 5, the Sum of all, 
which is 270Shillings, equal 
to 134, 105. the Anſwer. 


» 


S 


'At 22d. 1 the Yard, what 


will 144 Yards coſt ? 


de 
Anſiv. 130. 106. 


Here follow tone more Queſtions of divers Naures for 


the further Exerciſc of the Learner. 


For 34. I took 3 Art, and | 
for a Farthing- 73 of that, 
and for a Farthing, ] took 
> of the Farthing, and for 


the Quarter of the Farthing, |. - 


z of the; Farthing, which 
added together, makes 41 s. | 
and 3d. equal to 2/. 15. 3d. 


. . 

At 3% Farthing,; Farthing, 
z Farth. the Yard, what 
will 144 Yards colt ? 


z 36 
. 
m_ 
z 0 9 
441 3 


Anſw. 2.1. 15. 24. 
of a Here 
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Here I took for 34. twice, 
and for 1 Farthing, It Part 
of 3d. which added, makes 
215. 44. 19. or 14. 15. 4d. 


17. : 


| 


Here I took ; Part for 
14. 3 and of that is equal to 
4205. and the Anſwer will 
be 21 4 00s. 3d. 34. 


Firſt, reduced the Yards 
into Ells, Facit 582 4 Ells ; 
then for 24. I took a 6th 
Part, and for the 1 d. 54 | 
Part: Laſtly, for the 5 I 
took + of the Price of the 
Ell twice; and the Anſwer 
will be, as in the Work, viz, 
8. 95. 10d. Ig. 3. 


II. 
At 6d. 14. a Yard, what 
will 41 Yards coſt? 


1 4 
10 3 
OO 10 I 
BLESS: £ 


Anſw. 11. 15. 4d. 19. 


III. 
At 3 Farthings the Ell, what 
will 6725 Ells coſt? 
4 


8 849 3 3 


2429 3 3 


Anſw. 211, 005. 34. 34. 


IV. Y 
At 3d. + the Ell, what 
will 728 Yards coſt? 
4 


2912 


+ 582 *—Ells. 


—— 


97 d. 9 
1 
2 


* 


Anſ. s. 169 10 IJ or 
81. 9s. 10d. 19.4 


We ſhall now proceed to Queſtions relating to Aliquot 


Parts of a Pound; to which 
Table, 


purpoſe take the following 
4 


Aliquot 
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Aliquot Parts of a Pound. 


Sh, Pence.] 3 th, 
1 O one 20 
de 8 one 72 
2 O one 10 
2 6 one 8 
For % 3 47 Take 4 one 6 
a O one 5 
5 © one 4 
6 8 one 3 
10 00 Cone 2 
Examples follow. 
(1.) | (6.) 
At x s. Yard, what At 4s. per Yard, what 176 
WH 28 1404 Yards ? Yards ? — 
* „ e Fart is 35 
24 | | Anfw, 71. 45. | Anſfw. 351. 45. 
4 | | W | 


i =) | 
Will: . 7.) 
1 At rs. 8 4. the Yard, what At 5. Yard, what 735 Yards ? 
| 2 144 Yards ? _— 
| 2 Part is 181 2 , 
| Facit 121. the Anſwer. Anſw. 1810. 55, 
+ {1 (3.) | (8.) 
*. At 21. Yard, what 672 Yards; | At N the Vard, what 176 
a l ards ? — 
5 18 Part is 67 73 Z Part is 583 


Ar ſæu. 67 J. 4 4+ 
(9.) 
At 10s. Yard, what 144 Yards? 


(4+) 
1 At 25. 6d. what 172 Yards? — 
. 4 Part is 72 
43M 3 21 5 Anſab. 72 J. 


Anſiu. 210 104. | 


; 


ards? 
= Part is _ 
Anſw. 1251. 35. 4d. 


; 
2 4 | (s.) 
Ns | 1 the Vard, what 751 
| Bi 
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If your Queſtion conſiſt not of Aliquot Parts, divide 
it into ſuch, the Sum of which will be the Anſwer to the 


Queſtion ;z as in the following Examples may more fully 


appear. 


(1.) | 
At 3s Yd. what will 144 Tas. 
colt ? — 
18 for 2 Shill. is 141. 85. 
28 for 1 Shill. or R 
2 of 2 5. for 13. c 7+ 46 


——  —— ů 


The Sum is the Au. 21 J. 125. 


2) 
At 7. Yard, what will 144 


Yards coſt ? Eat af? 
1 Part for 5 Shillings is 36 
73 for 2 Shillings 14 8 


The Sum is the An/w. 50.8 


(3.) 

At 155. 6d. C what 721 C. 

colt ? — 

4 for 10 Shillings is 360 10 
3 of 105. for 55.15 180 5 

18 of 5s. for 64. is 18 © 6 


The Sum is the A,. 558 15 6 


the l. 


4. 
At 11s. 44% the Gr. what 158 


Groſs colt? * 
+ for 10 Shillings is 75 
75 of 10s. for ts. is 7 10 
J of 1s. for 44. is 2 10 


The Sum is the 4, 8; l. 


(5) 
| At 2s 4d. 4 Pcund, what 144 


Pounds colt ? = — 
78 for 25. is aa os 
+ of 2s. for 4d. is 2 7 © 
g of 44. for 2 f. is © 5 101 


The Sum is the 4. 16 14 105 


(6.) | 
At 175. 64. the Bund what 375 

Bundles coſt?! k fſſ 
z for 105. is 187 10 © 
z for 10s. for 5x. is 93 15 © 


+ of 55s. for 25. 64. is 46 17 6 


The Sum is the A/. 328 02 6 


If yoyr Queſtion conſiſt of Shillings and Pence, as in 
you may multiply by the Number of Shillings, 


and, take the correſpondent Aliquot Parts for the Pence, 


according to the firſt Table; 


and from the Sum cutting 


Ca „ "» — 
. W . 
Lees ˙ A ED, UL 


off the laſt Figure, and taking half the reſt, the Anſwer 
will be the ſame as in the foregoing Method ; and in ſome 
particular Caſes may be more convenient, and oftentimes 
more eaſy, 


I 23, 
* , 1 1 
oat 4 
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EXAMPLES. 


(1) | (3. | 
At 75. 1 d. the Ell, what will hs 97. d. what 141 Tard? 
144 Elli colt? | Multiply by 9 


Multiply by 7 | 

| Product is 1269 
Product 1008 4 of 141 for 6d. is 70 6 
13 of 144 is 12 for t Penny. 4 of that for 34.15 35 3 


— 


Sum is 102[0 Sum 1s 137144 9 


10 511. the Anſwer. 
Anſwer 68/7. 147. 9d. 


2.) 
At ty 4d. Ta. what 172 T.? 


(4. | 
Multi I At 17. 145. 94. 5 the Yard, 
N 4 ———_ 4474.coll? 
Product 2924 Maltiply b 34 
+ of 172 for 4 d. is 97 4 — U 
2 576 
29801 4 432 
Anſwer 149/. 15. 44. Product is 4896s. 


2 of 144 for 64. is 52 
3 of laſt for 3 4. is 36 
3 of that for 24. is 6 


— z 2 
Sum is co1[0 
Anſwer 250/. 10s, 


If your Queſtion conſiſt of Shillings only, you may 
contract your Work thus. If your Shillings be even, 
multiply your Number given by half the Number of 
Shillings ; the firſt Figure to the Right-hand in your Pro- 
duct, is a double Number of Shillings; and in your Ope- 


ration, ought to be ſet apart in the Place of Shillings, the 
reſt is Pounds, 


— 
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(u.) 

At 16s. the Yard, what 4 
672 Yards coſt ? 

Multiply 672 

By 4 of 16 (wiz) 8 


Pr. with Sh. apart is 537.12 
Anſwer 5374. 125. 


2. 
At 6s. the bl. what will 
172 Yards coſt? 
172 
3 


Pr. with Sh. apart is 5 . 12 


13. 
bs 125. the Vard, what will 


172 Yards colt? 
172 
Multiply by 6 
Pr. with Sh. apart is 103-4 
Anſwer 103 J. 45% 


(4.) | 
At 14s. the Yard, what will 
125 Yards coſt? 
125 
Multiply by 7 


Pr. with Sh. apartis $7.10 


Anſwer 51124. 


| Anſwer 


870. 105. 


Or you may multiply as uſual ; and when you have fini- 
ſhed your Operation, cut off your laſt Figure, doubling it 
for Shillings, and making the reſt Pounds. 


Examples follow. 
(1, 3 (2. 
At 125. the Yard; what will | At 85. the Bundle, what will 
144 Yards coſt ? 172 Bundles coſt? 
144 172 
Multiply by Multiply by 4 
8014 6818 
Anſwer 861. 8:5. | Anſwer 68/. 165. 


But if your Number of Shillings be odd, work for the 
reateſt even Number of Shillings therein, and for the odd 


hilling take the 20th Part of the given Number; thoſe 
Reſults added together, give 


the Anſwer, 
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EXAMPLE. 
(1.) g (2.) f 
At 175. the Yard, what will | At 19s. the Yard, what will 
172 Yards coſt ? 144 Yards coſt? 
172 144 
Mult. for 16 5. by 8 | Mult. for 185. by 9 
Product 137 12 Product 129.6 
28 for 1s. is 8 12 [23 forts. is 7.2 
Sum and Anſwer 146 1. 4s, | Sum 136.8 
Anſwer 136/. 16s. 


If your Queſtion conſiſt of Pounds, Shillingsand Pence; 
for the Pounds multiply, and for the Shillings and Pence 


work by the former Rules. 


EXAMPLE, 


(1.) 
At 27. 175. 5d. the Hundred, 
what will 144 Hundred coſt ? 


I 
Multiply by 


2 
Product 288 
4 of 144 for 1075. is 72 
Z of that for 5 f. is 36 
73 Of 144 for 25. is 
T3 of 5 5. for 5 d. is 


14 8 
3 0 
The Sum 
Anſwer 


413 8 
4134. 85. 


| 


5 
If a Pack of Cotton coſt 111. 
114. 114. What will 111 
Packs coſt ? | 
111 
Same one Fig. nearer 111 


Product for 11 J. is 1221 
78 for 11 5. is 61.1 
Tz Of11s.foritd.is 5.1.9 


1287. 2.9 


Anſwer 1287 J. 25.94, 


If the Price of one be given, and the Price of any other 
Number be required, together with 4, +, 2, or any other 
Part, you muſt work as before for the Integral Part, and 
for the Fractional Part take ſuch a Partof the given Price ; 
the Total Sum of which Parts will be the Anſwer to the 


Queſtion, as in the following Examples may appear. 


E X- 


— — —ͤ 1 ———⁵r— TR om ng — no. 
«as. . 
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EXAMPLE. 


(1.) 
At 4/7. 16s. 34. the Hundred, 
what will 34 C. + coll? 


34 
For 41. Multiply by 4 


Product 136 

z ot 34 for 105. is 17 

2 of o. for 5s. is 8 105. 
{ofgs. for 1 3d. 2 2 6 
3 of the given Price 2 8 13 


Z of chat 1 4 Oz 
The Sum 167 4 $7 
Anſwer 167 J. 45. 8d. 


(2. 
At 3 J. 175. 64. the Hundred, 
what will 144C. 29. 21. 


colt ? 144 02 21 
For 3/. Mult. by 3 
Product 432 


T of 3“. for 15x. 108 

g of that for 27 64. 18 

+ of the given Price 1 18 

Z of that for 14/16. 9 84 


+ of that for 746. 410 
Sum 560 13 3+ 
Anſwer 5601. 135. 3d. 1g. 


But if the Fractional Parts cannot conveniently be taken, 
the quickeſt, eaſieſt and beſt Way is performed by the De- 
cimal Rule of Practice following. 


The Doctrine of VuLGAR FRACTIONS. 


— — —— 


2» 


Notation of Vulgar FRACTIONS. 


HAT a Fulgar Faction is, was ſhewed in the Introd ic- 
tion, and ſo needs no Repetition 

A Vulger Fraction is either Single or Compound. 

A ſingle Vulgar Fraction, hath only one Numerator, and one 
Denominator, and is either Proper or Improper. 

A Proper ſingle Fraction, hath its Numerator always lefs than 
its Denominator ; as 1, 3+, 33, &c. 

An Improper fingle Fraction is when the Numerator is greater 


than its Denominator, as 4, 4+, 29, Sc. 


A compound Vulgar Fradion is ſuch as hath more Numerators 
and Denominators than one,as3 of, and is eaſily known by having 
P 
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this Word of, placed betwixt them; fo + of 4 of f, is a coms 
pound Fraction : The Formation 1s eafy : for 7 Pence will be 
72 - x5 of a Pound, and three Farthings is 4 of 14 of 28 of a 
Pound. A 

From hence proceeds another Number, called a mix'd Num- 
ber, and conſiſleth of two Parts, the one Whole, the other Bro- 
ken; ſo 3 Yards and 3 Quarters is expreſs'd in a mix'd Number, 
thus 3 4 ; others are 1173, 144322, Ec. 

Things commonly expreſſed by Fractions, or broken Numbers, 
are the Parts of Coins, Weight, Meaſure, Time, &c. as Shillings, 
Pence or Farthings are Fractions in reſpect of a Pound; ſo Quar- 
ters, Pounds and Ounces are Fractions in reſpect of a Hundred. 


Reduction of Vulgar FRACTIONS. 


Becauſe Addition and Subtradtion of Vulgar Fractious cannot 
well be performed without the Knowledge of Reduction, we will 
firſt treat of it, and then of the reſt in Order. | 

By Reduction we bring Fract ions into their leaſt equivalent Parts 

And into common Denominators, 

Or into one Denomination, 

By Reduction we find the Value of any Fraction in the known 
Parts of the Integer, ; 

Reduce whole or mix'd Numbers into improper Fractions, & 
_ contra, 

As likewiſe compound Fractions into ſingle. 
Of theſe in their Order. 

I. To bring Fractions into their leaſt equivalent Parts, may be 
performed ſeveral Ways; a general Rule for which is either of 
theſe that follow. | 

Firft, Divide the Denominator by the Numerator, and the Di- 
viſor by the Remainder, if any be; thus doing *till you find no- 
thing remain; your laſt Diviſor is the greateit common Mea- 
ſure ſought ; or divide the Denominator by the Numerator, and 
likewiſe by the Remainder as long as there is any ; the laſt Di- 
viſor is your greateſt common Meaſure ſought, as before. 

By which aividing your Numerator and Denominator, reduceth 
your given Fraction into its leaſt Parts. 

Note, If your laſt Div:ſor be an Unit, the Fraction is in its 
leaſt Terms already, 


r. 


Let us find the greateſt common Meaſure of £45, Here I di- 
vide 629 by 555, remains 74; by which dividing 55 5, 1eſt 37; 
by which dividing 74, nothing remains: So is 37 my laſt Divi- 
ſor, the common Meaſure ſought, | 

See 
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See the Work, 
555) 629 (1 
555 


— — 


74) 555 (7 
The firſt Way, ds 


Facit 37 for the greateſt common Meaſure, 
5550 629 (1 
555 
74) 629 (8 
592 
The ſecond Way — 
37) 629 (17 
37 
259 
259 


Facit 37, as before, 0 


Then if you divide 555 and 629 ſeverally by 37, the wo 
Quotients will be 15 and 17, which placed Fractioually, thus, 42, 
will be equal in yalue to the former Fraction, but in itsleaſt Terms. 

So the greateſt com mon Meaſure of $43 will be found to be 91; 
by which dividing both the Numerator and Denominator, reduceth 
the Fraction into its leaſt Parts, to wit, 85 and ſo of any other. 

But Fractions may more quickly be abbreviated, ifyou can deſery 
any Number that will evenly divide both your Numbers, without 
leaving any Remainder, which in all even Numbers may be done, 
by halving both as often as you can; if your Numbers end with 5, 
or a Cypher, it may be done by taking 4 Part, or 18 Part; and 
ſo in many other. | 

So r by halving, will be abbreviated into &, and? by taking 
J will become + the leaſt Parts required, as you may ſee in the 


Work. 
144|_72136118 


51T 20160130 ri. 
II. When ſeveral f 1 10. e be reduced into other 
equivalent Fractions, having a common Denominator, uſe this Rule: 
Multiply every Numerator into each Denominator continually, 
except its own, which ſhall be new Numerators; then multiply all 
the Denominators into one another, for a common Denominator, 


and your Work is finiſhed. Let 
x + 


114 Reduction of Vulgar FRACTIONS, 


EXAMPLE. | 
Let4 and 4 and & be reduced into other Fractions, which ſhall 


have one common Denominator. 

Multiply 1, 3, and 4 together, Facit 12; and 2, 2 and 4, Fa- 
cit 16; and 3, 3 and 2, Facit 18; fo have you three new Nu- 
merators. Next multiply 2, 3 and ꝗ into one another. Pacit 
24 for a common Denominator to the former Numerators. 

So 32, 32, 1 will be equal to }, 5, 4. 

Reduce 4, 2, N, and 37, into a common Denominator, and 


you will find $35Z& equal to 4, 4$322 equal to $, 38322 equal 


to 747, and 38383 equal to 55, and thus of any other. 

HI. Fractions of diverſe Denominations may be brought into 
ene Denomination, by involving the leſs into the Parts of the 
greater, whereby it will become a compound Vraction. 


r. 


So if à of a Shilling, and g; of a Pound muſt be brought into the 
Fraction of a Pound, you may obſerve that Z of a Shilling of 
55 of a Pound, becauſe one Shilling is one twentieth ot | ound ; 
which compound Fraction, when reduced by one of i! + following 
Rules, will be >5 of a Pound; ſo have you boi e Denomi- 
nation, as was required. | 

So & of an Ounce reduced into the Fraction of a C. weight, will 
be + of ;2 of Z of a C. weight, equal to 23 C. and ſo of any 
other. 

_bX20X5 , Which 
3 49X15X9 

zmplies the continued Multiplication of 6, 20, and 5, divided by 
the continual Product of 40, 15, and q, may be abbreviated, by 
dividing any of the Factors, or Parts of the Numerator and De- 
nominator by ſome Number that is a common Meaſure of thoſe 
Parts: Thus, becauſe 20 will meaſure 20 (a Part of the Nume- 
rator) and 40 (a Part of the Lenominator) the Fraction will be 


reduced to. XI ; likewiſe, becauſe 3 will meaſure 6, and q, 

2X15X9 

. and fince 2 is a Pastor both in the No- 

63 | 

merator and Denominator, it will be farther reduced to — 
5&3 


alſo becauſe 5 will meaſure both 5, and 15, it will become 


723 or oe the Fraction in its loweſt Terms. And after the 
me Manner, may any other Fraction of the ſame Kind be ab- 


breviated. 
IV. 


An Expreſſion of the following Form, vix. 


——ð5r ———— — 
9 
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IV. To find the Value of any Vulgar Fraction in the known 
Parts of the Integer, do thus: 

Multiply the Numerator of the Fraction given, by the known 
Parts of the next inferior Denomination; which Product divided 
by the Denominator, quotes the Parts of that Denomination 
Pught; the Remainder, if any, multiplied by the Parts of the 
next inferior Denomination ; and divided as before, gives the 
Parts of the next Denomination ; and thus muſt you do, till you 
have it Drought into the leaſt known Parts, or till nothing re- 
mains. 


EXAMPLE. 


What is 4383 of a Pound Sterling ? A 5s. 6d. 29. 
133 Numerator 
20 Shillings in a Pound 


Denominator=480) 2660 (5 Shillings 
2400 


260 Remains 
12 Pence ina Shilling 
520 
260 0 
Denominator 480) 3120 (6 Pence 
2880 
240 | 
4 Farthingsina Penny 


Denominator=480) oo (2 Farthings 
960 


O 


After the ſame Manner the Value of 235 of an Hundred will 
be 1 Quarter, 14 Pounds, and 8 29 Ounces. 


V. To reduce whole or mixt Numbers into improper Frac- 
tions, do thus : 

If your Number given be an Integer, it is but making an 
Unit Denominator thereunto ; ſo 7 reduced into an improper 
Fraction, will be f. | - 
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If your Denominator be fixed, the Product of it, and your In- 
teger given, will be the Numerator. 

So if 7 were to be reduced into an improper Fraction, whoſe 
Denominator ſhould be 11, the improper Fraction anſwering, 
would be 22, and fo in any other. | 

But if it be a mixt Number, then multiply the Integral Part of 
your mixt Number by the Denominator of your Fractional Part, 
and to the Product add the Numerator of the ſaid Fraftional 
Part, the Sum will be the Numerator to the former Denomi- 
Bator. : 

So 2 + will be LI, and 7 ZE will be L, Ec. 

On the contrary, if you would reduce any improper Fraction 
into its equivalent whole or mixt Number, do thus : 

Divide your Numerator by the Denominator, the Quotient is 
the whole or integral Part, and the Remainder, if any, is Nume- 
rator to the former Denominator. 

So if 25 were reduced, it would be a whole Number, {<iz.) 
5: And if 75 were reduced, it would be a mixt Number, to 
wit, 3 15, and ſo of any other. 

VI. To reduce a compound Fraction into a ſingle Fraction. 

Multiply all the Numerators one into another for a new Nu- 
merator, and the Denominators one into another for a new De- 
nominator, ſo have you the ſingle Fraction ſougnt. 

So if 4 of & were reduced into a ſingle Fraction, it would be 
183 and 1 of 4 of ; would be 2, or f. 

And thus much ſhall ſuffice for Reduction. 


Addition in I ulgar FRacTIONs, 


Addition of Fractiuns (after they are reduced or abbreviated, if 
occaſion be) is very eaſy, and conſiſteth only in adding together 
their Numerators, the Total of which is the Numerator to the 
given Denominator, and is the Sum of the Fractions ſought. 
And this happens either in Fract ons with Fractions, whole Num- 
bers with Fractions, mixt with Fractions, mixt Numbers with 
mixt, or mixt with Integers. 


I. Firf, Fractions with Fractions. 


4. 


11444 Z to & the Sum is +, and the Sum of T5, ++ and 7. is 
ZZ, or 1. 

So if 53 ard 4 were to be added, their Sum would be found 
to be 773. for 25 and 5 will be reduced into 145, and 224, and 
then by Addition will be 713. 

| And 
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And if + of a Pound were to be added to 5 of a Shilling, the 


Sum will be found to be 148. 
Firſt Z of a Shilling, reduced into the Fraction of a Pound, 
will be be 743. Secondly, + and r will be reduced into #35 and 


385 and by Addition, Thirdly, the Sum 15 7383 and, Fourth- 
ly, by Abbreviation, into 343. 


II. In whole Numbers with Fractions. 
EXAMPLES. 

Add 7 and 3 together, the Sum will be 11. 

So if 5. 1”, 5+ and + of 5+ were to be added, the Sum 
would be 7494. 

Firſt, 5 of 55 will be reduced into this ſingle Fraction 32, 

| Secondly, by Reduction 24 and 3+ will become 2+ and 
radu, by Addition the Sum of thoſe two is 232. 

Fourty, by Addition, 5 and 17 makes 22. 

Lajily, 22 added to 5234 is 4444. 

And 11/, and & of a dhilling added together, is *? 32. 


III. In mixt Numbers with Integers. 


EXAMPLES. 
Add 7 and 5 4 together, the Sum is 12 4, or $3. 
Soif3, 0, 2 15, and; 4 were added, the Sum will be gf. 
For 2 4+, aud 5 4 will become #5 and 32 and thele two again 
will become 1 and 22+; and theſe added to the Sum of 3 and 


L 


, (viz. ) 12, become 12 131, or £738. 


IV. In mixt Numbers with mixt. 


. EXAMPLES. 
Add 23 to 7 5, the Sum will be 44; for 24 and 7 & will be 
reduced to r and 245, and by Addition into #22. 
And if 5 g were to be added to 44, the Sum will be 93; theſe 
being of like Baſes, are very eaſy, being performed witnout any 
Reduction, by Addition only. 


V. Fifchly and laſtly, in mixt Numbers and FraQions, 


EXAMPELERES. 
Add 5 and 7 + into one Sum, Facit 8, for4, and 5 is 4, or 
1, and 7 and 11s 8. fs 
So the Sum of 2 5, 13 3, 11 and 22 will be 1421, which 
will be equal to 1734354, f 


And thus of any other. 
As 


| 
” 
"8 
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As in Addition we took the Sum of Numerators, after the 
Work of Reduction (if any) was performed; ſo in Sub/ration 
{after ſuch Work if need be) we mult take the Difference of the 
Numerators, oblerving all the Caſes as ia Audition. Of which 
in their Order. 


I. Firft, Where both are Fractions. 


EXAMPLES. 

So if the Difference of 3 and + were required, it would, by 

e the leſs Numerator from the greater, be found to 
e 3. 

Again, If the Difference betwixt 21 and & was ſought, theſe 
two Fractions, becaule of unequal Bales by Redu ion, would be- 
come 21 J, and 1; and then by ſubtracting the leſs Numerator 
from the greater, the Difference ſought will be 5X3. 


IT. Secondly, Where one is an Integer, and the other a Frac- 
tion. 

JITE. 

If the Difference betwixt 7 and + were ſought, it would be 6 
=, for 1 from 7, reit 6; which 1 reduced into a Fradion whole 
Penominator is 5, is ; then 4 from! reſt 2, in all 64 ; and 
the Difference of 11 Pounds and 2 of a Shilling, will be 10 /. 
2 
2+*. 


TIT. Thirdly, Where one is an Integer, and the other a mixt 
Number. 
EXAMPLE. 


From 7 let us ſubtract 2 and +, the Remainder will be 4 2. 
So if from 13 we ſubtract 11 +, the Remainder is 15. 


IV. Fourthl;, Where both are mixt Numbers. 


Mel. 
From 16 2 ſubtract 11 5}, the Remainder is 155. or 4 3s. 
And from 13 Pounds and 24 ſubtract 8 77 Shillings, reſt 12 C4. 
of a Pound. 


V. Fifthly and Laſtly, Where one is a mixt Number, and the 


other a Fraction. 
L. 


From 7 ſubtract +, the Remainder will be 6. 

From 16 77, ſubtract 35, the Remainder is 1A F rA; 
by taking the #4 from , and the Remainder is 16 784. 

Here it may be obſerved, That if one cannot diſtinguiſh the 
greater of two Fractions, by reducing them both into equal 


Baſes, the greater or leſſer is eaſily known, 7 
n 
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In Multiplication of Vulgar Fractions, reduce mixt Numbers 
into improper Fractions; whole Nun: bers, like Fractions, and 
compound Fractions into ſingle, abbreviating wheie occaſion is; 
then the Rule is, Multiply the Numerators together for a new 
 Numerator, and the Denominators together for a new Denomina- 
tor, which Numerator and Denominator is the Product {5ught. 

EXAMPLES. 

I. Let is multiply ;* by 3, the Product will be 33, for 2 
times 4is 8, and g times 13 1s 117, Which placed Frattionalyiſe 
is the Product ſought, 

As if it were required to multiply 2s. 6 d. by 2 5. 64 as the 
Fraction of a Pound, 2 5. 64. being 3 of a Pound; multiply 4 by 
3, Facit z% of a Pound equal to o/ og. 3d. 39. By which it 
is evident, that Multiplication of Fractions decreaſes the \'alue in 
the ſame Proportion às whole Numbers increaſe it, as is intimated 
further in Multiplication of Decimals. 

So 4 multiplied by 4 becomes 4. See this demonſtrated in 
Mr. Leybourn's Curſus Mathematicus, Pag 38. 

IT. If one be an Integer and the other a Fraction, as if we 
would multiply + by 7, the Product will be 5, 2 5, for 7 made 
like a Fraction is:; then as before. 

So if 74 were to be multiplied by 12, the Product would be 
22, or 3 3; for 54 and g, may, by 2bbreviating the croſs 
Terms 12 and 18, be brought into 7 and ; and by Multiplica- 
tior, into 15, or 375. 

III. If both be mixt Numbers, as if 2 + muſt be multiplied by 
5 2, the Product would be £35, or 14 3+ | 

So if 211. 165. and 94. were to be multiplied by 37. 125. 64. 
the Product would be Cr equal to 79/7. 422; for firſt 211. 167. 
9 d. would be made 21 £2, and 3 J. 12s 64. would be 3 &, and 
thoſe two again would become gg and 22, and then by Multi- 
plication would be 425 J. or 7g/. 348. 

IV. If you would take the Parts of any Fraction or mixt Num- 
ber, it is eaſily done by Multiplication: Thus if you would take 
+ of à, the ſame would be ; for 4 multiplied by 3 produceth 22, 
or 2, the Part ſought : So Z; of 15 3 will be 13 g+, which is no- 
thing but the Product of one by the other. 


Drviſion in Vulgar FRACTIONS, 


In Diviſion of Vulgar Fract ions, as in Multiplicat on, we muſt 
reduce mixt Numbers into improper Fractions; whoſe Numbers 
like Fractions, and compound Fractions into ſingle, abbreviating 
where may be needful; and then the Rule will be to multiply the 
Denominator of the Diviſor by the Numerator of the Dividend, for 
the Numerator of the Quotient; and the Numerator of the Divi- 
ſor by the Denominator of the Dividend, for the Denominator of 
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120 Diviſion in Vulgar FRAcTToxs. 
the Quotient, and your Work 1s finiſhed ; or invert the Diviſor, 


then work as in Multiplication, : 
x EXAMPLES. 
I. Let it be required to divide 279 by 15, the Quotient 
will be found to be 5 ; for 13 times 8 The Work 


is 104, for a Numerator, and 4 times 
117 is 468, {or a Denominator ; which 
Fraction abbreviated by 4, becomes 732, and that again by 13, 
becomes 3, as in the Work. 

Divide g by ;$, the Quotient will be SA equal to 1 In- 
teger, by which itdothappearthe Frac- 6). 44 (614 — 
tions were equal one to the other, and 19017488 
had been the ſame as if 1 had divided 45 by 19; for any Frac- 
tion divided by itſelf, quotes Unity | 

II If one be an Integer and the other a Fraction, as if we would 
divide 3 by 7, the Quotient 17 be 71. 
2 (- 
2 * 
But if you muſt divide 7 by 2, the Quotient will be , or 174, 
7) 7 C15. 

III. If both be mixt Numbers, or one a Fraction and the other 
a mixt Number, as if 5 + mult be divided by 2 +, the Quotient 
would be 238, or 2 g*; for 2 + would by Reduction become 4. 
and 5 5, would be 14, which would quote £35, or 2 5. 

See the Work. 
14) A Uf, 

Divide 35 by 5 17, the Quotient would be 223. | 

You may note, If a Fraction be divided by a whole Number 
the Denominator multiplied by that Number, the Product is the 
new Denominator, and the Numerator the ſame as before. 


The Rule of Three in Vulgar FRACTIONS. 


In the Rule of Three, or Golden Rule in Vulgar Fractions, if any 
of your Terms be Integers, mixt or compound Fractions, they 
muſt be reduced, as hath been before ſhewn ; then ſtating your 
Queſtion, as ſhewn in the Golden Rule aforegoing, and multi- 
plyi g and divid:ng, as in Multiplication and Diviſion of Vulgar 
Fractions, your Work is finiſhed, and the Quotient gives your 


Anſwer. 
EXAMPLE. 
If J of a Yard coſt & of a Pound, what will 14 of a Tard coſt ? 
| Thus Stated 
7x. '5. Fx: 24 74 
1 $4 T3 


1770 111 (452172014 


4 II. 


* 
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IT. If z ot a Yard of Velvet coſt 7 Shillings and 3 Pence, 
what will 9 Yards and 3 coll ? 
Your Numbers reduced and ſtated as afore-taught, appear as 
in the Work. 
Tl. #6 


If + 7:1 

Contracted thus; If : #5 :: 2. Facit #22] =41. 103. 2d. 293 

In this Queſtion, ſeeing the Numerators of the two laſt Terms, 
and their altern Denominators, may be ſeverally abbreviated ; 
one, (viz,) the Number of the laſt Term, and the Penomina- 
tor of the 2d by 4, and the Number of the 2d Term and Denomi- 
nator of the laſt, by 3; the contracted "Terms of which are 2+ 
for the ſecond Term, and + for the third or laſt Term, then the 
Work will ſtand thus; If 4: #5: : 2. And ſeeing again the De- 
nominator of the laſt Term is an Unit, and the Denominator of 
the two firſt Terms may be abbreviated by 4, after which the 3 
Terms offer themſelves thus; If 4:43: : 2. And the 4th Term 
is eaſily found by multiplying the Numerator of the Quotient; 
and the Numerator of the 1it Term by the Denominator of the 
2d, for the Denominator of the ſaid Quotient; ſo the 4th Term 
ſought will be £33, equal to 4/. 23, or 4/7. 105. 24.-29. J, as 
in the Work. | 


III. If & of a Pound of Flax coſt 8 Pence, what will 1 Pound 
- colt ? Facit 10 d. 5. 
The Work. 


* 
If 2:4 :: 1 
9 464410444 
If either of the Extreams be a Fraction and the other not, as 
here, reduce it to a like Denomination, cancel the Denomina- 
tors, and work as in Integers. So if 39. ; 8 4.:: 49. Facit 10d. 
+ as before. 


IV. If 3 Men do a piece of Work in 4 4 Hours, in how many 
Hours ſhall 10 Men do the ſame Work? Facit 1 Hour 21 Min. 


The Work. In this Queſtion the laſt Term was 
; ey A - my Diviſor, becauſe more Men 
If 4 : 2: ; 42 require leſs Time. 


bet: 
25) 22 (iz equal to 1 Hour and 23. 

V. If the Penny white Loaf weigh 7 Ounces, when a Buſhel 

of Wheat coſt 55. 64, what is the Buſhel worth, when the Penny 

white Loaf weighs * 2 Ounces and 2. Auſ. 15 5. +. 

3 

121: If 

23) 24 (22215. * the Anſwer, 
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Seeing the Denominators of the Dividend and Diviſor are both 
the fame, throw them away, the Numerator of the Dividend is 
the Numerator of the Quotient, and the Numerator of the Divi- 
for, Denominator thereto. 


 Dowble Rule of Three in Vulgar FRAcrroxs. 


Take a Queſtion or two in Double Golden Rule in Vulgar Frac- 
Zi:ns, and fo finiſh Yulgar Fractions. 
Dweftron,Þ. If 131. 65. 8 d. in æ of a Year gain 11. 54, what 
will 50 J. gain in 5 Months? 
| 144 
Furſt I fay, If 4: =}: : £2. Facit 4. 11. 3 . 
$ - & \4 I 
TORT 
Say again, If 4: g.: : 75. Facit 2/. 5. 1 d. 24.3. 


1) 755 (4227 144 


weſiion II. If 50 Pounds in 5 Months gain 24 55. 1 d. 29 +. 
. rl what Time will 13 J. 6s. 84. or 13/. 2 10 
gain 1J. 15. 34. or 1 J. 17 
„ + yr. 

Firſt ſay, If : 5+ :: 45, Facit &. or 1 Year and 28. 

Say again, If 134: 2+ :: 12, Facit 189, or 4 of a Year, or g 
Months. | | 

Nate, The former Proportion was Inverſe, and the 2d was 
Direct. This ſhall ſuffice for the Golden Rule in Fractiont. 


Quaſtions to exerciſe Vulgar FRAcrioxs. 


Aue ſtion I. The Difference of two Numbers is 21 35, the 
Irfler 17 2, what is the greater ? Ax/wer 39432, found by Ad- 
tion. < : 

DPueftion II. There is in 3 Bags 56/6.+; in the firſt Bag 
12 Pounds and g;; in the zd, 21 77, what is in the 3d Bag? An- 
fewer 22175, found by Addition and Subtraction. 


Aue ſtion III. What Number added to 11 + will produce 
$6327? Anſwer 24 35, found by Subtraction. | 
* IV. What is 57 of 43 ? Anfaver £33, found by Mul- 

CATION, + | a 

Queſtion V. What Number multiplied Z produceth 11 77 

Anſwer 26 Af, found by Diviſion. fey,” Fe . F 
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Arithmetical PROGRESSION. 


P ROGRESSTION conſiſteth of two Parts, Arich- 
metical and Geametrical. 

Arithmetical Progreſſion is, when a Rank of Numbers 
above two, increaſe or decreaſe equally, by the continual 
Addition or Subtraction of ſome equal Number. 

So 1, 3, 5, 7, 9, Il, and 42, 35, 28, 21, 14, 7, are two 
Ranks of Numbers in Arithmetical Progreſſion ; the firſt 
increaling by the continual Addition of I'wo, and the 
ſecond decreaſing by the continual Subtraction of Seven; 
and fo of any other. | 

In Arithmetical Progreſſion theſe five Things are to be 
conſidei'd: | | 


(1.) The firſt Term commonly the leaſt Term. 
(2.) The laſt Term commonly the greateſt. 

(3-) The Number of Terms. 

(4.) The equal Difference, or common Exceſs. 

(F.) The Sum of all the Terms, or total Aggregate. 


Any Three of theſe Five being given, the other Two 
may be found, which will admit of 20 Propoſitions, as 
may be ſeen in Mr. Oughtred"s Clavis Mathematica, 
Chap. 29. Prob. 4. either in the Latin, or late Engl 
Tranſlation : But we ſhall not concern ourſelves with 
them all, but only ſuch as may be of common Uſe. 

But in the firſt Place we will lay down ſome Theorems, 
for the better underſtanding of what follows after. 


THEOREM I. 


Any Term of an Arithmetical Progreſſion contains the 
firſt (that is the leaſt) Term, together with the Product 
of the common Exceſs and Number of 'Terms before it. 

So in this Arithmetical Progreſſion, 2, 5, 8, 11, 14, 17, 
the Term 17 is equal to the firſt Term Two, added — 

the 
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the Product of 5, the preceding Number of Terms by 3, 
the common Exceſs. | 
Hence may ariſe this Corollary. | 
That if the common Exceſs be multiplied by the Num- 
ber of Terms minus Unity,” and to the Product the leaſt 
Term be added, the Sum is equal to the greateſt. 


THEOREM I. 


Tf Three Numbers be in Arithmetical Pregreſſim, the 
Double of the Mean is equal to the Sum of the Extreams. 

So 2, 4, ©, are Three Numbers in Ar:ithmetical Pro- 
greſſien, and the Double of the Mean 4, is equal to the 
Sum of the two Extreams 2 and 6. 


THEOREM III. 


If Four Numbers are in Arithmetical Progreſſion, the 
Sums of the two Means is equal to the Sum of the two 


Extreams. - 
So 7, 11, 15, 19, are Four Numbers in Aritbmetical 


Progreſſion, and the Sum of the two Means, 11 and 15, 
is equal to the Sum of the two Extreams 7 and 19, 


THEOREM IV. 


In an Arithmetical Progreſſion, any Term doubled is 
equal to the Sum of any other two Terms equally diſtant, 


EXAMPLE. 
3, 8, 13, 18, (23) 28, 33, 38, 43. 

In the annexed Arithmetical Progre/jion, the Double 
of 23 is equal to the Sum of 3 and 43, or of 8 and 38, 
or of 13 and 33, or of 18 and 28, all Numbers which are 
equally diſtant. 


THEOREM V. 


In any Arithmetical Progreſſion, the Sum of any two 
Terms is equal to the Sum of any other two Terms of 
like Diſtance from them. 


EXAMPLE. 


2, 5, 8. II. 14. 17. 20. 23. 26. 29. 

In the annexed Progreſſion, the Sum of 14 and 23, is 
equal to the Sum of 8 and 29, or of 11 and 26, or of 17 
and 20; all being alike diſtant, | 

T H E- 
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THEOREM V. 


1. In any Arithmetical Progreſſion whatſoever, if the 
Sum of the greateſt and leaſt Terms be multiplied by the 
Numbers of Terms, and the Product divided by 2, the 
Quotient is equal to the Sum of all the Terms. 

2. Or if the Sum of the greateſt and leaſt be multiplied. 
by 3 the Number of Terms, the Product is equal to the 
Sum of all the Terms. | 

3. Or if the half Sum of the 8 and leſs Terms 
be multiplied by the Number of Terms, the Product is 
equal to the Sum of all the Terms. | 

4. Or the middle Number (when the Progreſſion is 
—__ multiplied by the Number of Terms, gives the Sum 


of all the Terms. 
| EXAMPLE. 
3» 6, 9, 12, 15, 18, 21. 
(„„ (jo (4) 
21 1712.80 - 124 Sum. 12 
3 <A 1 7 
24 24 84 Sum, 84 Sum. 
7 _— 
— — Every way the ſame. 
168 120 | 


2:84 Sum. 2 


. 


84/0 Sum 


TAEOREM VII. 


InaP on of Natura] Numbers, as 1, 2, 3, 4,&c. 
if the laſt Term be multiplied by the next greater, one 
half of the Product is equal to the Sum of the whole Pro- 
greſſion. 1 46 


1, 2, 3, 4, 5, 6 7. 
So the Product of 11. next greater 8, gives 56; 
one half of which is 28, which is the Sum of the whole 


Progreſſion. | 
3 R ; TH- 


* 


N Ss 3; T9Oox unos. 
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THEOREM VIL 
Tn a Natural Progreſſion of odd Numbers, as 7, 3, 5» 


7, c. the Sum of tie whole i n n to . Square of 
the Number of Terms, * © 


„55 7 4 11 I 
The Number of a- . 49, the Sum of 


the whole. 


THEOREM IX, 


in a Natural Progreſſion of even Numbers, the Sum of 
the whole is equal. to the Product of the Number of 
Terms by the Number of Terms Plus Du. 


2, 4, 6, 8, 10, 12. 
Here the Number of Di is 6, which multiplied by 
7, gives 42, equal the Sum of the whole. 


THEO REM X. 

In any Arithmetical Progreſſion whatſoever, if ſrom the 
greateſt Term the leaſt be taken, the Remainder divided 
by the common Exceſs, and to the Quotient adding Une 
ty, you have the Number of Terms, 8 


2, 4, 6, 8, 10, 12, 14. 
From 14 ſubtracting 2, reſt 12, divided by the com- 
mon Exceſs 2, gives 6, to which add Unity, makes 7, 


equal to the Number of Terms. 


THEOREM XI. 
In any Arithmetical Progreſſim whatſoever, if from the 
laſt Term the firſt Term be ſubtracted, and the Remain- 
der divided by the N of Terms Minus Unit, the 
Quotient is the common Exceſs. 


„5, 7» % IT, 13. 
From 13 ſubtrac ing I, 220 10, which divided by 5, 


ane leſs than the Number of Terms, quotes 2, the « com- 


mon Exceſs. 
Let theſe Theorems ſuffice; we will now return to 


where we left, in having any three of the five given, to 
find the other two. 
PROP. 


\ 


-> 


Arithmetical PROGRESSION. 127 
ern i x) K 4 L42W . C -%YL 


PROP. I. 


The firſt or leaſt Term, the laſt or greateſt Term, and 


the Number of Terms being given, to find the common 
Excels. 


Or, the firſt, ſecond and third given, to find the fourth. 


"RULE. 


From the ſecond ſubtract the firſt, the Remainder, di- 
vided by the third Minus Unity, _ the fourth. 
By Theorem the firſt, and the Corollary. 


EXAMPLE. 


A Man had 12 Sons, the youngeſt was 3 Years old, and 
the elder was 58, they increaſed in Arithmetical Progreſ- 
ſion ; what was the common Difference of their Ages! 


The 2d 58 
The 1ſt 3 


The 3d—1=1t) 55 (5 
| 35 


— 


0 
Anſider, They increaſe by five Years. 


wy PROP. II. 
The Firſt, Second, and Third given, to find the Fifth, 
| RULE. | 


Multiply the half Sum of the firſt and ſecond by the 
third, the Product is the fifth. 


By Theorem the 6th, and third Way. 


EXAMPLE, 


A Man buys 17 Yards of Kerſey in Arithmetical Pro- 
reſſion; for the firſt Yard he paid two Shillings, or 24 
| ay and for the laſt Yard ten Shillings, or 120 Pence; 

what did the whole amount to t 
R 2 The 


1 8 4 s 4 \ * wand 
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The firſt Term 224 


Sum- 144 
B Zum 72 
Multiply by the Num. of Terms 17 


— 


72 
1224 the Anfwerin Pence, 
11102 | 


| Anſw. 51. 2 45 


PROP. III. 


The Firſt, Second, and Fourth given, to find out the 
Third, ; 


7 2 13 3 th 


From the ſecond ſubtract the firſt, the Remainder di- 
vided by the fourth, the Quotient plus Unity, is equal to 
the third; By Theorem the firſt and the Corollary. 


EXAMPLE, 


4 A Man going a Journey, his firſt Day's Travel was five 

Miles, his laſt Day s Travel was 35 Miles, he increaſed 
his Journey every Day three Miles ; how many Days did 
he travel? Anſw. H e trayell'd 11 Days, 5-367 


The laſt 35 
The firſk 5 
3) 30 (10+1=11 
HE 
$ | G 00 
« 7 . oo f 


— 
0 


PROP, 
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PROP. 1V. 
* * Second, Third and Fourth given, to find. 4 
ir | 
-. UL E. 


Multiply the fourth by the'third Minus Unity, the Pro | 
duct ſubtracted from the ſecond leayes the firſt. 5 


EXAMPLE. 


A Man in 6 Days went to London from Mancheſter, 
every Day's Journey was greater than the Day before by 
four M les, his laſt Day's Journey was 40 — 3 what 
was the firſt ? Anſiu. 20 Miles, 

The 4th is 4 
The 3d—14is 5 
— 
Ihe Product ao, which ſubtract from 
the ſecond 40, leaves 20, the firſt Day's Journey. 


40 
20 . 
20 the Anſwer. 
PROP. V. 


The Firſt, Third and Fourth given, to find out the 
F ifth. 

RUL E. 

From the Product of the third into the fourth, ſubtract 
the fourth, and to the Remainder add the Double of the 
firſt, £ the Product of that Sum multiplied by the third, 
* the fifth. 

| EXAMPLE. 


An hundred Egg; are placed in a right Line a Yard 
diſtant. one from another, and the firſt a Yard diſtant 
from a Baſket : It is required to know how far one muſt 
go before he brings the Eggs one by one into the Baſket 


without breaking any ? 
"Mia The 
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The Third 100| Sir Jonas Moore makes the 

The fourth 2 Diflance, run but 10000 

| — Yards, which is tog little 
200| by ' 100 Yards. , Moore's 


The fourth 2 | Arith. p. 324. Laſt Edi- 
tion. 
Reſt 1984. Jt, 


The Doub. of the 1ſt 41 46> 

Multip. by the 3d 220200 
2 101 O x : 

Anſ. 10100 Yards, or 5 Miles and 4 wanting 20 Yards, 


„ YR 3 98." | 
The Second, Third and Fifth gven, to find the Firſt. 


RULE. 


Divide the fifth by the Third, and from the Quotient 
ſubtract + the Product of the Fourth into the Third Mi- 
nus Unity : The Remainder is the firſt. 


EXAMPLE. 


A Man is to receive 300 Pounds at 12 ſeveral Payments, 
each Payment to excced the former by four Pounds; he 
is willing to beſtow the firſt Payment on any one that can 
tell him what it is. 

What muſt the Arithmetician have for his Pains ? 


I2) 300 (25 a 11 
24 232 4 

f 60 [ 3 by” | 44 
600 . 222 

00 | ; = 


Anſw. Three Pounds are the Workman's Wages. 


Many more Propoſitions might have been added, but 
the foregoing are ſufficient in moſt Caſes; wherefore we 


4 
. 


will begin with Geometrical Progreſſion. 


Geo- 


ths | q : 
9 5 k — « * 
eee 
1 1 . 1a* 42 


& 3 _—_ — 
— 


ms 1 2 * 1 * n 


. g n 9 
— > _ 
— : — 


Geometrical PROGRESSION, «| 
E rmetrical Progreſſion is, when a Rank of Numbers 
above two increale or decreaſe by an equal Ratio; 
that is, by the continual Multiplication or Diviſion of 
ſome equal Number. » Pra 

80 2, 4, 8, 16, 32, 64, and 1215, 405, 135, 45, 15, 5, 
are two Ranks of Numbers in, Geometrical Progreſſion, 
the firſt aſcending and increaſing, by continual multiply- 
ing the foregoing Term or Namber'by 2,'or by a double 

410. 1 fo 

And theſecond deſcending or decreafing, by continually 
dividing the preceding Term by 3, or ina triple Ratio. 

In any Geometrical Progreſſion, the ſame Things are 
to be conſidered. as in Arithmetical Progreſſion : As firſt, 
the firſt, Term commonly the leaſt, - Secondly, the laſt 
Term commonly the greateſt. Thirdly, the Number of 
Terms. F Ar the Ratio or common Exceſs. Fifthly, 
the Total Sum of all the Terms. EE 

But before we mention any Propoſitions, we willannex 
ſome Theorems, as preparatory thereunto. 

THEOREM I. 

If three Numbers be in Geometrical Progreſſion, the 
Square of the Mean, or Middle Number is equal to the 
Product of the two Extreams. 

EXAMPLE. 
3, 9, 27, are three Numbers in Geometrical Progreſ- 
ſion, and the Square of 9, the Mean, is equal to the Pro- 
duct of 27 by 3, the two Extreams; and fo in others, 

| THEOREM I. A 

If four Numbers be in Geometrical Progreſſion, the 
Product or Rectangle of the two Means, is equal to the 
Product of the two Extreams. | 

EXAMPLE. 

3, 15, 75, 375, are four Numbers in Geometrical Pro- 
greſſion, and the Product of the two Means (viz.) of 75 
by 15, is equal to the Product of 375 by 3. 

This 


* 


— — 


2 — — Ox 


2444 — ⁵˙ ö 
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This will likewiſe hold, if the four Numbers be diſ- 
continued,as in theſe four Numbers following,b, 12 : : 18, 
36 ; for the Product of 36 by 6, is equal to the Product 
of 18 by 12. And hence proceeds that excellent Rule in 
Arithmetick, called The Rule of Proportion, Rule of Three ; 
of, Gall Babes.» os of att 
ALE: THEOREM III. 

If any Term of Geometrical Progreſſion be ſquared, it 
will be equal to the Product of any other two Terms of 
like Diſtance from that Term either way. _ 

N 7 » 7 4 7, foo 
I 3, 6, 12, 24, (48,) 96, 192, 384, 768. r 

In the annexed Geometrical Progreſſion, the Square of 
48 is equal to the Product of 768, by 3, or of 384 by 6, 
ore; 192 by 12, or of 96 by 24; all being Terms equally 
diſtant. | | 


* 


15 65 7 HEOREMN IV. 0 | 
In any Geometrical Progreſſion whatſoever, the Pro- 
duct of the two Extreams is equal to the Product of a 
other two immediate Terms of like Diſtance from both. 
' B © & & o& 7 - nb 1 
5, 20, 80, 320, 1280, 5120. 
So in this Geometrical Progreſſion, the Product of the 
two Extreams 5120 by 5, is equal to the Product of 1280 


by 20, or of 320 by 80, all being a like Diſtance from 
both, 2 | 5 


THEOREM V. 


Any Geometrical Progreſſion may be continued ad In- 
finitum upwards, and aſcending by Multiplication, and 
downward, or deſcending by Diviſion, the Ratio or com- 
mon Exceſs being given, that being your Multiplicator 
upwards, and your Diviſor downwards; notwithſtanding 
oftentimes, the Terms will not continue Integral Num- 
bers, neither in the aſcending or deſcending Part thereof, 
as hereafter declared. | | | 

EXAMPLE. 
Sc. 23, 4, 8. 12, 18, 27, , , &c. 

So in the annexed Progreſſion, if 8, 12, 18, were to be 
continued infinitely forward and backward, the Femme 

xceſs 
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Exceſs being 1 f or 4, ſuppoſe forwards ; firſt, I multiply 
18 by }, gives 27 for the next Term, and 27 multiplied 
by + gives ©; for the next Term ; and here the Integral 
Parts or Terms ceaſe, and multiplying + by 4 gives A, 
and ſo as far as you pleaſe: Then in the deſcending 
Part, if I divide 8 by &, the Quotient is 44 for the next 
deſcending Term, and that by + gives , and fo on as 
far as you pleaſe. Ak Wand! 
THEOREM VI. 

Any Geometrical Progreſſion, where the Ratio is Mul- 
tiple (that is, where the greater Term is exactly meaſured 
by the leſs) may be continued upwards ad Infinitum in 
integral Numbers, but downwards ſometimes not ſo far 
as Unity. | 

EXAMPLE I. 
I, 2, 4, 8, 16, 32, 64, &c. | | 

In the annexed Progreſſion, the Ratio or common Ex- 
ceſs being two, by which multiplying any Term, as 8 
gives 16, and that by 2 produceth 32, and that by 2 
gives 64, and ſo ad Infinitum in Integral Numbers; and 
in deſcending, it will come down as far as Unity; for 8 
divided by 2 quotes 4, and that by 2 gives 2, and 2 by 2 
gives 1, then Integers ceaſe. / | | 

EXAMPLE II. 
Z 3, 6, 12, 24, 48, 96, Cc. | 

But in this Progreſſion, though the Terms may be con- 
tinued upward ad 7 pr ons as in the laſt, yet it will not 
deſcend ſo far as Unity without a Fraction, becauſe 3 
cannot be divided by the Ratio, which is 2, without a 


Remainder. 
THEOREM WL 
In any Geometrical Progreſſion, if the Ratio be not 
Multiple, the ſame can neither be continued upward ad 
7 in Integral Numbers, nor downwards ſo far as 


nity. 
| 2, 27, 36, 48, 64, #52. . 

In the annexed Progreſſion where the Rats is 2, the 
Terms quickly become mixt Numbers, both in the aſcend- 
ing and deſcending Part thereof; for ſeeing 64 and 27 
cannot be multiplied or divided evenly by 4, the Integral 


Terms ceaſe; | 
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THEOREM VIII. 


In any Geometrical Progreflion, if the Extreams be 
55 prime Numbers one to another, 
Numbers are ſaid tobe the ſame Progreſſion can be con- 
Prime one to another, tinued no farther, either upwards 
when only Unity is their or downwards in Integral Num- 
common Meaſure. bers; fo in the laſt Example, 

| ſuppoſing 27 and 64 to be the 
extream Terms, and they- being Prime one to another, 
therefore they can be continued no farther either way in 
Integral Numbers. | : 


THEOREM 1X. 


In any Geometrical Progreſſion proceeding from Unity, 
the ſecond Term (the firſt Term not being computed ) the 
4th, 6th, and 8th Term, and all the following Terms, 
whoſe Exponents may be.divided by 2, are ſquare Num- 

bers: The 3d, 6th, gth, and 

E xponents are a Series all the following Terms, whoſe 
of natural Numbers pro- Exponents may be divided by 
ceeding from Unity, ſhew- 3 are Cube Numbers. The 
ing the Places of the th, 12th, 18th, and the follow- 
Termsof the Progreſſion. ing Terms, whoſe Exponents 

. may be divided by 6, are both 
Square and Cube Numbers. The 5th, 7th, 11th, 1 3th, 
and all the following Terms, whoſe Exponents are prime 
Numbers, are neither Square nor Cube Numbers. 


EXAMPLE, 


Numbers are ſaid to be Prime, which Unity only 
meaſureth. | 
. . . 8 
1. 2. 4. 8. 16. 32. 64. 128. 256 
This Example needs no Explication. 

Note, That in this and ſome following Theoreme, 
whether proceeding from Unity or not, it being com- 
modious, we have annexed their Indices or Exponents, 
placing a Cypher over the firſt Term of the Progreſſion, 


whereby it may be ſeen how far any Term is diſtant from 
Unity, or from the firſt Term if not Unity. 
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THEOREM X. 

In any Geometrical Progreſſion, proceeding from Uni- 

ty, if any Term be ſquared or multiplied by itſelf, it will 


produce any Term of the ſame . doubly 4 
ſtant ſrom Unity. | | 


EILMERS 


e * 
Al * 


So in this Progteſſion the Square of 8, . d Term, 
is equal ro 64, which is the 6th Term, or doubly diſtant 
from the It, or Unity. | 


THEOREM XI. 


Inany Geometrical To proceeding from Vaity; 
the Rectangle of any two Terms is equal to that Term of 
the ſame Progreſſion, ſignified by the Sum of the others 
Exponents. 


EXAMPLE. 


| Os He 2. 4438.67 
1.3.9 27. 81. 243. 729. 2187 
In this Progreſion, the Product of the 3d and 10 
Terms ( vix. ) of 81 by 27, or of the 5th and 2d Terms 
(viz.) or of 243 by g, is equal to the 7th Term of the 
ſame Progreſſion, which is 2187, becauſe the Sum of 


either of their Exponents makes 7. 


THEOREM XII. 


In any Geometrical Progreſſion, not proceeding from 
Unity, if any Term be ſquared or multiplied by itſelf, and 
the Product divided by the firſt or leaſt Term, the Quo- 
tient gives a Term doubly diſtant from the firſt, 


Wa 


0: Foie 5 9 8 
3. 6. 12. FA * * 384 768 
Wa, the annexed — if the 4th Term (viz. 48) 
768, wh and divided by the firſt Term 3, the Quote 
2 — is the 8th Term, and doubly diſtant from 


8 2 1H E- 
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THEOREM XIII. 


In any Geometrical Progreſſion not proceeding from 
Unity, if any two Terms be multiplied together, and 
the Product divided by the leaſt or firſt Term, the Quo- 
tient will be equal to that Term ignified by the Sum of 
the others Exponents. | 

EX AM PLE. 
na $243 $4: <6: 
2.6. 18. 54. 162. 486.. 1458. 

In this Progreſſion, if the 2d and the 5th be maltiplied 
together, and the Product divided b the Je aſt Term, the 
Quotient will be equal to the 7th Term, becauſe the Sum 
of their Exponents makes 7. Note, "Theſe four laft Theo- 
rems are uſeful in finding any following Term of a Geo- 
| Te rene without e all immediate 

erms. 


THEOREM XV. 


In any finite Geometrical Progreflion, where the Ratio 
is double, the Difference of the greateſt and leaſt Term 
is r to the cum of all the Terms, except the greateſt, 


By XKAMPLE. 
en 24. 48 96 192 1731 
In this Progreſſion, if from the greateſt Term 192 we 
* the leaſt Term 3, the Remainder 189 is the Sum of 
all, except the greateſt, 


nne XV. 
In any fine 


eometrical Progreſſion it holds, 

As the Ratio, or common Exceſs, minus Unity : 
Is to Unity :: 
So is the Difference of the greateſt and leaſt Term : 

To the Sum of all, except the greateſt. 

EXAMPLE, 
27 - 3. 2 29 . 218 

So in ho ater Frogiedion, i * f | 

As the Ratio, minus Unity (viz.) 2: 

Is to Unity (viz.) 2 : 
So is 2184 the Difference of the greateſt and leaſt: 
To 1092 the Sum of all the reſt, 38 
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COROLLARY. 

Hence it follows, that if the Ratio of any Geometri- 

cal Progreſſion be double, the Difference of the greateſt 

and leaft Term is equal to all the reſt; if the Ratio be 

triple, the Exceſs or Difference is double the Sum of all 

the reſt : If quadruple, triple: If quintuple, quadruple z 
and ſo on. | 


THEOREM XVI. 


In any finite Geometrical Progreſſion it holds, 
As the Difference of the two greateſt Terms : 
Is to the greateſt : : 

So is the greateſt minus the leaſt : | 

To the Total Sum of all, excepting the leaſt. 


EXAMPLE. 


5. 10. 20. 40. 80. 160 
In this Progreſſion, As 80: to 160: : So 155 : to 310, 
is the Sum of all but the leaſt. 


THEOREM XVI. 


In any Geometrical Progreſſion whatſoever, decreaſing 
and continued ad In\nitum, it holds, | 

As the common Difference minus Unity : 

Is to Unity:: : | 

So is the firſt or greateſt Term : 7 

To the Sum of all the following Terms, in Infinitum. 


EXAMPLE. 
162. 54. 18. 6. 2. 4. 8. 2 pf. 7554, Ce. 

Let the gilt or greateſt Term ot — infinite decreaſing 
Progreſſion be 162, and let the Ratio be triple; then 
will the Terms defcend, as in the Example : For 162 di- 
vided by 3, gives 543 and 54 by 3, quotes 18, and ſo 
on, as in the Table; and till further, ad Infinitum. And 

it will follow, N 
That as 2: (viz. the Ratio minus Unity) is to Unity, 
or 1:: So is 162 : the greateſt or firſt Term to 81, which 
is the Sum of all the remaining Terms ad Iafinitum. 
This appears plain by the 15th Therm. Wherefore in 
any Geometrical Progreſſion deſcending in any given Pro- 
portion, 
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portion, ad Infinitum, the leaſt Term. vaniſheth ; and 
therefore it holds as in this Theorem. 1 2 
This may appear ſtrange to many, how it ſhould be 
poſſible to give the Sum of an infinite Progreſſion in Num- 
bers; whereas, if the Work were actually begun, and the 
Terms continued, it would after a Thoufand Years La- 
bour, and after Thouſands of Millions of Terms, be never 
nearer finiſhing. And yet that the Sum of this infinite Pro- 
greſſion ſhould ſo eaſily be found, it appeared to me at firſt 
as a Notion (if I may ſo fpeak) almoſt Divine; but that 
it may be performed, take the following Demonſtration. 
Let there be ſeveral continual Proportionals, as az, bz, 
ez, &c. all which transfer into the firſt az; then will ab, 
be, ce, ef, &c. be proportional Differences, which toge- 
ther with the laſt Quantity iz, are equal to the firſt az ; 
| . becauſe if that Propor- 
3 8 F* 1 tional Number be conti- 


nued downward d In fi- 


* 3 Tc 8 nitum, the laſt Quantity, 

* 2 as ſaid before, vaniſheth. 

6c — 23 Therefore the infinite pro- 

3 2 portional Differences are 

r. equal to the whole Line 

| 4 2 az; turchcr, becauſe it 


{ —— 2 holds, that as az to bz, ſo 

bz to cz, and ſo on; and 

by Diviſion, as ab to bz, ſo be to cz. And by Conver- 

ſion, as ab the ficſt Difference to bz the firſt Quantity: So 

bc the ſecond Difference to bz the ſecond Quantity, and 

ſo on. Therefore, as ab the ſirſt Difference to az the firſt 

Quantity; ſo all the Differences to all the Quantities, 

that. is, to the whole Sum of all the infinite Quantities, 

which was to be demonſtrated. 

Hence may ariſe this Corollary : 

That the gilt Term of an infinite deſcending Geome- 
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trieal Progreſſion, where the Ratio is double, is equal to 
the Sum of all the reſt, ad Infinitum. 

But if the Ratio be triple, the firſt Term is double the 
Sum of all the reſt; in a quadruple Progreſſion, triple; 
in a quintuple one, quadruple ; and ſo on, Hence we 
may demonſtrate Unity not to be the beginning of Num- 
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THEOREM XVIII. | 
la any Geometrical Progreſſion continued downward a4 
Infinitum, It will be, As the Difference of the two firſt, or 
greateſt Terms: Is to the ſecond Term: : So is the firſt, 
or greateſt Term: To the Sum of all the reſt ad Inffnitum. 
So in the laſt Example the Difference of the two firſt 
Terms is 108, the ſecond Term is 54, the firſt 162. 

Wherefore, As 108: To 54::S0 is 162: To 81, the 
Sum of all the reſt a4 Infinitum. _ - y 

Wherefore the Difference of the two firſt Terms, the 
firſt Term, and the Sum of the infinite Terms are con- 
tinual Proportionals, as was demonſtrated in the laſt, 
Hence may ariſe this Corollary: F* | 

That when the two firſt, or greateſt Terms, differ only 
by Unity ; the Square of the firſt Term is equal to the 
Sum of all the reſt, ad Infinitum. 

Many more Theorems might be laid down, but theſe 
are ſufficient ; we will only annex a Propoſition or two, 
and ſo conclude both Arithmetical and Geometrical Pro- 
greſſion. 0 | ; f EE | 

PROP. L TO 

In any Geometrical Progreſſion proceeding from Unity, 
the Ratio being known, how to find any remote Term 
without producing all the intermediate Terms. 


| RULE. 


Find a few of the leading Terms, over which place 
their Exponents ; then, by Theorem 10. multiply the laſt 
found Term by itſelf, which will produce a "Term double 
thereto, And this laſt multiplied by itſelf, produceth 
another Term doubly diſtant again: Thus do till either 

ou have the Term ſought, or one that falls a little ſhort ; 
if ſo, multiply the Term laſt found by that Term anſwer- 
ing the Dillcrence of the Exponent of the laſt found Term, 
and that ſought, this laſt Product is the Term required, 


by Theorem 11. 
EXAMPLE. 


A Country Gentleman going to a Fair to buy Oxen, 
meets with a crafty Youth, who had a Company of very 
good Oxen, in Number 23. The Gentleman demanding 


the Price, was anſwered, He ſhould have them for 16 
Pounds 
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Pounds the Piece, one with another. The Gentleman 
bids him 15 Pounds per Piece, and take all. The young 
Spark tells him it would not be taken: But, ſays he, 
If you will give me what the laſt Ox will come to, by 
doubling the whole Number by a Farthing, you ſhall 
have all; to which the Gentleman aſſents. Ihe Queſtion 
is, What the Gentleman paid for the Oxen? 

Four or five of the firſt Terms are eaſily got, as thus, 

| O0. 1.2. 3. 4. 5 Exponents. 
1. 2. 4. 8. 16. 32 Terms. 

Note, You need only to find that Term which will an- 

ſwer the Exponent 22, which will be the 23d Term; 
becauſe the Exponents are leſs by one than the Terms; 
for in this Method we account not the firſt Term, which 
the Learner is deſired carefully to obſerve. 
So if I multiply the zth Term 32, by itſelf it gives 
the 10th Term 1024, by Theorem 10; which multiplied 
again byitſelf,gives 1048576, which is the 20th Term from 
the firſt; but taking the firſt into the Number, is the 21ſt 
Term; and ſeeing I want two Terms more, I multiply 
this laſt Product by the Term under the Exponent 2, 
which is 4, which gives 4194304, the laſt Term, and 
the Price of the Oxen in Farthings, which makes 4369 J. 
I 5. 44. a great Rate to pay for ſo many Oxen, 


PROP. II. 


In any Geometrical Progreſſion not proceeding from 
Unity, the Ratio being known, and the firſt Term, to 
find any remote Term without producing all the inter- 
mediate Terms, 5 | 

Find a few of the leading Terms, as in the laſt, and 
multiply the laſt by itſelf, and divide the Product by the 
firſt, or leading Term, the Quote gives a Term doubl 
diftant from the firſt, by Theorem 12 ; and this again mul- 
tiplied by itſelf, and divided by the firſt Term, gives 
a Term doubly diſtant from the laſt Term; Thus do 
until either you have the Term ſought, or one that falls 
a little ſhort; if ſo, multipiy the laſt Term found by 
that Term anſwering. to the Difference of their Expo- 

| - | nents z 
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nents ; and this Product divided by the firſt, or leading 
Term, quotes the Term required, by Theorem 13. 


EXAMPLE. 


A Nobleman dying, left ten Sons; to whom, and to 
his Executor, he bequeathed his Eſtate in Manner and 
Form following: (viz. ) Imprimis, To his Executor, in 
ſeeing his Will performed, he left 1024 Crowns ; the 
youngeſt Son was to have as many, and half as many 
as the Executor; and ſo every Son to exceed the next 
younger by the equal Ratio of 14. The Queſtion is, 
what the eldeſt Son's Portion is? 

Calculate five or fix of the firſt Terms, as here we 
have found five. 


ext 
2xt 
ext 


<Q 
2 
— 
— 
O 

4 


77 

2 2 3 

24. 1536. 2304. 3456. 5184. 7776 
I 2 


o 5 Executor 


„ | 

Then multiplying the 5th, 7776 by itſelf, it will pro- 
duce 60466170, and this divided by 1024, the firſt Term, 
quotes the Ioth Term, or what the eldeſt Son muſt have. 

Here the Ratio being half triple, the Difference of the 
greateſt and leaſt, is half double the Sum of all the reſt, 
excepting the greateſt. By Theorem 15. 

If the whole Eſtate had been demanded, it may be 
found by Theorem 15, to be 175099 Crowns. 


PROP. III. 


Firſt Number, Common Exceſs, and Number of Places 
given, to find the Total Sum of all the Places. | 


RULE. 


Find the laſt Term, as in the laſt Propoſition ; then 
from the greateſt Term ſubtract the leaſt, the Remainder 
divided by the Common Exceſs minus Unity, quotes the 
Sum of all, excepting the greateſt, by Theorem 15 ; to 
which adding the greateft, gives the Sum of the whole. 

| | 'F 


Other- 
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Otherwiſe, or in other Words thus; the Difference of 
the greateſt and leaſt Terms divided by the Exceſs minus 
Unity, the Quotient multiplied by the Exceſs, and to 
the Product adding the fiiſt Number, the Sums are equal 
the Total. £45; 

Or, according to Corollary in Theorem 15, it holds, 
That if the Ratio of your Progreſſion be double, the Dif- 
ference of the greateſt and leaſt added to the greatcit, 
gives the Total Sum. 

If the Ratio be triple, & the D Ference added to the 
greateſt is the Total. If the Ratio be quadruple, z of the 
Difference added to e greateſt, is equal to the Total 
Sum of the reſt. And ſo on. ö 


EXAMPLE. 


A Merchant having a ſoft young Man to his Son, co- 
vetous enough, but ſcarce able to keep a Shop- Book, was 
minded to purchaſe for him ſome conſiderable Lands in 
the Country ; and bid him enquire out ſome handſome 
Eftate that would be ſold, and he would buy it for him : 
The young Man overjoyed at the News, runs to an Inn, 
where he heard diverſe Country-Gentlemen lodg'd; and 
in all Haſte aſk'd them if any of them would ſell their 
Eſtate ; moſt of them were very angry, and near beating 
of him ; but one of them being a facetious Gentleman, 
reſolv'd to put a Trick upon him ; and told him, That 
he had a neat Hall, with a goodly Park and Manor, on 
the Bank of a pleaſant River, and a great Number of 
ſufcient Tenants ; all which, with the Royalty of a fair 
Market-Town, and the Patronage of a Pariſh Church, 
belonging thereto, ſhould be his, upon Condition he would 
lay him down one Penny on the Threſhold of the Porch- 
Door belonging to the Hall, Two- pence at the next Door, 
Four-pence at the 3d Door, and fo on doubling, *till he 
had gone thro? all the Doors, which were 64 in all. I'll 
have it, ſaith the young Man, and here's a Piece in Ear- 
neſt; and in all Haſte tells his Father what a Purchaſe he 
had made, wiſhing him to give him an Hundred Pounds, 
4 for that he thought could not but abundantly ſatisfy. Thou 
uf Calf, quoth his Father, the King of Spain's Revenues 
1 would not pay what thou haſt promiſed, if they were ſold 
1 at 20 Years — much leſs can my Eſtate pay for thy 
— | urchaſe, 
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Purchaſe, for it willnot bring thee paſt the 24th Threſhold. 
The belt is, the Gentleman knows thee not ; and if he 
did, he could get no Advantage of one that has nought ; 
but I'll warrant thee, he is making merry with a Fool's 
Earneſt. Now I deſire to know what the Sum to be laid 
down on the 24th Threſhold was, and what the Whale, 
which he promiſed, would have come to? 

Fir/t, The Sum to be laid down on the 24th Threſhold, 
by Prep. 1. will be found to be 8388608 Pence. And 
by this Propsſition the Sum of the whole unto the 24th 
Threſhold will be found to be 16777215 Pence, equal to 
66905 J. 1s. 34. which the Father muſt be worth, elſe 
he could not bring him over the 24th Threſhold, 

Secondly,” The Number to be laid down on the 64th Thre- 
ſhold, by the ſaid firſt Propoſition, 922337203685477 5808 
Pence; and by this Propefition, the Sum of the Whole, 
which the young Man ſhould have given for the Pur- 
chaſe, will be 18440744073709551615 Pence, equal to 
768614336040456405 Pounds, 1 Shilling and 3 Pence; 
by which it may appear the Gentleman ſpoke within 
Compaſs; for this Sum would purchaſe the yearly Rent 
of 384307 1682022823. 55. o d. à, which is a great deal 
more than the King of Spain's Revenues are worth: For 
ſuppoſing his Revenues were worth One Hundred Millions 
per Ann. (which I think no Potentate of the Earth is 
worth) it would be no more conſiderable to the Sum laſt 
mentioned, than a Red-Herring of an Ounce Weight 

would be to the loading of 20 Ships of 50 Ton Burthen 
a- piece, which may be thus demonſtrated ; for allowing 
20 Hundred to the Ton, the whole Number of Ounces, 
equal to the Burthen of ſo many Ships of ſuch Capacity, 
will be 35840000; and this Number of Ounces multiplied 
by One Hundred Million, is only 3584c00000000000, 
which is leſs than the aforegoing Number by 259071682 
022823, which is a Number large enough to load a great 
many more Ships. 


EXAMPLE Il. 


What will a Horſe coſt by trebling the Nails in his 
Shoes (which are 32) with a Farthing ? 
Anſwer 965114681693 J. 135. 4d. 

1 See 
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See the Wort. 
Nails 12 1 The 8th Nail 218) f 
2= 3 Multiply by 2187 2 
3Z= 9g 
4= 27 15309 
5 81 17496 
6= 243 2187 
= 729 4374 
8=2187 — — 
4782969 


Trebled is 14348900 the 16th Nail, 
Multiply by the ſame 14348907 


100442349 


205891 132094649 
Trebled 61767 3396283947 = the 32 Naik 


And the whole Sum will be 9265 10094425920 Farthings« 


EXAMPLE III. 


A Gentleman having a Coat and Waſte-coat with 12 
Dozen of Silver Plate Buttons: A Baker ſeeing it, and 
fanſying it, demands of the Gentleman the Price there- 
of; who anſwered, If he would double every Button with 
a Barley-Corn, proceeding from the firſt gradually to the 
laſt, it ſhould be his. To which the Baker aſſents. 

I demand the Number of Barley-Corns, together with 
the Worth and Weight of the ſame ? | 


* Cs. 


Obſerve? 
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Obſerve the following Work. 

Buttons 1= 1 the gth But.=256 18th But, =131072 
2= 2 256 I31072 
* 4 NN 
4= 8 e 262144 
5 16 1280 917504 
6 32 512 131072 

= 64 | 393216 
2148 65536 131072 
=256 18th But. 131072 
17179869184 
The 36 Button=343597 38368 
343597 38368 


274877906944 
206158430208 
103079215104 
274877906944 
4 9215104 
235 168576 
3092 7045312 
171798691840 
. RL | 103079215104 
137438953472 
103079215104 


1180 5268577747 I 303424 
The 72d Button=23611832414 34822606848 


Which laſt Number muſt be multiplied by itſelf, and 


then » the common Exceſs, and fo you 'will have what 
the la my will amount os | 


See 


Y 
| 
1 
1 
1 
1 lf 
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See the reſt of the Mork. 
The 72d Button=:23611832414 34822606848 
2261183241434622606848 


_ 18859465931478580854784 
94447329057 39290427 392 
188894659 1478580854784 
141670994 486089 3564 1088 
1416709944860 89356410880 
 47223664828696452136096 
4722366482869645213696 
18889465931478580854784 
_ . 94447329657 39290427392 , 
7083549724 304407820544 
94447 329057 39290427 392 
_  ., 23611832414 34822606848 
_ 94447329057 39290427 392 
.  4722366482869645213696 
70835497 24304467820544 
1888946593 1478580854784 
2361183241434822606848 
23611832414 34822606848 
14167099448608935641088 
70835497 24304407820544 
472230048286964.5213696 


5575186299632655785 383929568162090376495104 Hutton. 
11150372399205311570767859136324180752990208 = 144 


22300745198530623141535718272648361505980415 T. Sum. 


Which laſt Number is the exact Quantity of Barley, 
which the whole 12 Dozen of Buttons will amount to. 
Now, for the Worth. 94s © nom ay 2 

An Ounce Averdupniſe had been exactiy weighed, and 
found to contain 681 Grains of Barley ; therefore a Pound 
Averdupoiſe would contain 10896 Grains: And ſeeing a 
Buſhel of the ſame Barley weighed 50 Pounds, the Grains 
in a Buſhel will be 544800. Wherefore dividing the whole 
Number of Barley- Corns by 544800, the Number of Buſhels 


will 
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will be as here 409338 3011477720840957 30385 327613- 
0966s, and above 5, and eſteeming Barley at 2 Shillings 
the Buſhel, the Value of the whole Quantity of Barley 
will be 4093383011477720840957 3638532761 30966 /. 
113. and 11d. 3, which in Words at length is Four Mil- 
lions of Millions of Millions of Millions of Millions of 
Millions, Ninety three thouſand three hundred eighty 
three Millions of Millions of Millions of Millions of Mil- 
lions, Eleven thouſand four hundred ſeventy ſeven Mil- 
lions of Millions of Millions of Millions, Seven hundred 
twenty thouſand eight hundred forty Millions of Millions 
of Millions, Nine hundred fifty ſeven thouſand three 
hundted ſixty three Millions of Millions, Eight hundred 
fifty three thouſand two hundred ſeventy ſix Millions, 
One hundred and thirty thouſand nine hundred ſixty ſix 
Pounds, Eleven Shillings and Eleven Pence half Penny. 
Which Sum is ſo vaſtly great, that if the whole Globe 
of the Earth and Sea, with whatſoever is contained on or 
therein, were converted into folid Gold, and coined in- 
to Guineas of equal Quantity with thoſe we now have, 
and to be valued at 3Os. per Piece; a hundred of ſuch 
Guineas would come as near purchaſing all the Land 
upon the Face of the whole Earth, as the ſaid Quantity 
of Guineas would purchaſe all that Barley ; which may 
ſeem as a Paradox, yet may eaſily be demonſtrated to be 
true. 

For ſuppoſe every Degree of the Meridian Circle an- 
ſwer to 80 Engliſb Miles upon the Earth, which Suppo- 
ſition is too much, none yet having accounted above 73; 
and Mr. Norwood by Experiment found only 69, and 
ſomething above 3 to anſwer to a Degree on the Farth ; 
but ſuppoſing 80 Miles, that we may not take too little, 
the Circumference of the Earth in Miles is 28800, and 
in Inches is 1824768000, and the Solidity is 10656585 1- 
563063758385315840 Inches; and computing Guineas 
at one Pound ten Shillings per Piece, and to weigh five 
Penny Weight nine Grains, as they ought to do, a ſolid 
Inch of Gold would be worth 55 J. 7 s. but according to 
the Account concerning the Value of Gold, given by Sir 

onas Moore in his 9 Compendium, p. 16. a 
olid Inch of Angel Gold (which is the beſt) will be worth 
33 J. 165. 4d. by which we may ſee how Guineas are 
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advanced above the Worth ; but taking them according 
to the greater Rate, the Worth of the whole Globe 
of the Earth, converted into ſuch Gold, will be 

5898702283527221145586952830 Pounds, 19 Shillings 


and 6 Pence, | 

And according to the former Computation, the ſquare 
Miles on the Face of the whole Earth will be 2640 190464, 
one third of which being allowed for Seas, the Remain- 
der will be 1760126976 ſquare Miles: And ſeeing a 
ſquare Mile contains 640 ſquare Acres, the Number of 
ſquare Acres on the Face of the Earth will be 11264812- 
6464, and valuing an Acre at 20s. which is too much, 
accounting one with another, the Worth will be 225296- 
2529280 Pounds, which may near as ſoon be purchaſed 
with a 100 Guineas, as the Barley before named with the 
whole Quantity of the ſaid Gold. 

Nay, if we ſuppoſe the Earth and Seas, and all con- 
tained therein, were converted into fine Sand, the Num- 
ber of Grains of Sand would far come ſhort of the afore- 
ſaid Number of Barlgy-Corns; ſo that the Bulk of Barley 
exceeds ſome Millions of our Earth we live upon, if it 
were poſſible to be brought into one Place. 

And, laſtly, if the Weight be conſidered, ſeeing a 
Buſhel weighs 50 Pounds, the Weight of the whole will 
be 204606915057 388604204786819266380654832594. 
Pounds, 13 Ounces, 3 Drams 5. All this may ſeem 
impoſſible to any but an Accomptant, who is the beſt 
Judge of the great and almoſt incredible Power of Num- 

18. 


In the laſt Place we will annex a Table of Geometrical 
Progreſſion fitted to the laſt Queſtion, whereby anv Que- 
ſtion of Geometrical Progreſſion proceeding trom Unity, 
and of a Duple Ratio, may be reſolved by Inſpection, if 
the Number of Terms exceed not 144. 


ATABLE falls zus. 


* 


8 Hr. * 83 


— 
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A TABLE of GEOMETRICAL 
PROGRESSION, proceeding from 
Unity, and continued to 144 Places, the 
Ratio, or common Exceſs, being 2. 


— _— 


n * ” 


— — 


'| 36 34359738368 

2 2 37 68719470736 
3 38 137438953472 
4 8 39 274877906944 
S n 40 549755813888 
& 32 41 1099511627776 
7 64 42 2199023255552 
8 128 43 4398046511104 
9 256 44 8796093022208 
ic 1. mou 29 1759218604441 
11 1024 46 35184372088832 
I2 2048 147 70368744177664 
13 4096 48 1407 37488385328 
114 8192 49 2814749767 10056 
15 16384 50 56294995 3421312 
16 32708 51 11 258999008426024 
7 65536 52 22517998 13685248 
18 131072 53 4503599027370496 
19 262144 154 9007 199254740992 
2C 524288 IJ 18014398509481984 
21 1048570 56 30028797018963908 
22] 2097152 157 7205 7594037927930 
23] 4194304 58 144115188075855872 
24 8388608 8 288230370151711744 
25] 16777216 60! 570460752303423488 
26] 33554432 61 1152921504006846976 
27] 67108864 62 2305843009 213693952 
2%] 134217728 63 .4611686018427387904 
l2c| 268435456 64 9223372036854775808] 
30 536870912 55 18445744073709551016 
31] 1073741824 156 36893488147419103232 
3.] 2147483648 67 73786976294838206464 
32| 4294967296 88 1475739525 89676412928 
3448589934592 69 205147905 179352825856 
3517 t79869184 yo 5902958 10 358705651712 
9 71 
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150 
71] 1180591620717411303424 
72 2361183241434822600848 
73 47 2236648286964 521 3696 
74 9444732905739290427 392 
_75 13889405931478550854784 
76, 3777893862957 16709568 
77 755578637259143 23419136 
78 15111572745 1828646838272 
79 302231454903657 293676544 
80 604 4629098073145 9735 3088 
81 12089258 19014029174706176 
82 2417851639229258349412352 
83 4835732784585 16698824704 
84 967 1406; 56917033397649408] 
85 19342813113834066795 29881 
86 386856202 27668133590597632 
87  77371252455330267181195 264 
88 154742304910672534362390528 
89 3091850098 2134506872478 050 
90 61897001964 26901 37449562112 
91 1237940039285 380 274899124224 
92 24758800785 70760549798248448 
93] 49317601571415210995904908gt 
94 99035 20314283042 199192993792 
95 198070406285 66084 308385987584 
9 39614081257 132 168790771975 108 
97 7922816251426433 7593543950336 
98 158456325028528675187087900672 
99 31691 2650057057350374175801344 
190, 633825 300114114700 24835 1602688 
101 12676506002282 29401496703 205376 
102 2535 301 2004 56458802993 40640752 
103 507060240091 291760598681 2821504 
104 1014120480182583521197302564 3008 
105 2028240960365 1670423947251 286016 
10 40564819207 3033 4084789450257 2032 
107 8112963841466668 1695789005 144064 
108 162259276829213363391578010288128 


049037107316853453560312041152512 


324518553658420726783156020576256 


— — 
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12980742 14633706907 132624082 305024 
2596148429267413814265 248 164610048 
51922968585 348276285 304963 29220096 
103345937 1700965 52570009926; 8440192 


20769187434139310514121985316880384]- 


4153337436827862102824397063 3760768 
$30767497 36557242050487941267521536 
165153499473114484112975882535043072 
33230099894622896822595 1765070086144 
66451 3997892457930451903530140172288 


1329227995784915872903807000280344570 
26;8452991569831 7458076141205606891 52 
5316911983139603491615228241121378304 
10633823966279326983230456482242756608 
2126764793255 865 396546091 2964485513216 


1361 12946768375385385 349842972707284582; 


 42535295805117307932921825928971020432 
85070591730234615865843651857942052864 
170141183460469231731687303715884105728 
340282366920933463463374607431768211456 
6805064733841876926926749214863536422912 


2722258933367507707706996859454145691 64 
5444517870735915415413993718908291 38329 
1088903 574147003083082798743781658276659 
217780714829400616616559748756331655 3318 


435561429658801 2332331194975 1266331066368 
8711228593176024664662389950253206213273 
17422457 1863520493293 247799005065 32426547 
343449143727040986586495 5980101 30648530944 
696898287454081973172991 196020261 297061888 


' 13937965749081639463459823920405 22594123776 
2787593149816327892091 


$5751 
1115037259926531157076785913632418075 2990208 


964784081045188247552 
6299632655785383929568162090376495104 


— 


— — —__ 4 — A... —— 


Take an Example or two in the Uſe of the aforego- 


ing Table. 


_ 9UEBST. I. 


What will 20 Pieces of Cloth coſt by doubling every 


Piece by a Farthing? A -73 ſuppoſing every Piece to con- 
2 


tain 
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tain 50 Yards, and each Yard. worth 1 J. 1s. 8d. what 
will the Difference be in the Price ? 


RULE. 


Subtract Unity from the 21ſt Number, gives 1048575 
Farthings, which reduced, is 1092 J. 5 5s. 3d. 39. 

And multiplying 20 by 50 gives 1000, the Number of 
Yards, which at 1/7. 1s. 8 4. the Yard, will amount to 
1083 J. 6s. 84, which ſubtracted from the former Num- 
der, gives 81. 18s. 7d. 39. the Difference ſought. 


QUEST. u. 


A certain Man whoſe Daughter was married on New- 
Year's- Day, gave her Huſband towards her Portion One 
Shilling, promiſing to double it on the firſt Day of every 
Month for one whole Year ; I demand what was her 
Portion? 

Subttact an Unit from the 13th Number, being one 

Number more than the Number of Months, and the Re- 
mainder is 4095 Shillings, or 204 J. 155. the Anſwer. 
And thus of any other. 
Or, ſuppoſe the Progrefiion be Quadruple (ſuppoſing 
the Progreſſion. proceeds from Unity) the laſt Number 
may be found by the Table, by ſubtracting an Unit from 
the double Number of Terms given, 


EXAMPLE. 


What will 9 Packs of Broad Cloth coſt by quadrupling 
every Pack by one Shilling ? 

From the double Number of Terms ſubtracting an 
Unit, leaves 17, and the 17th Number in the Table is 
65536, the Number of Shillings the laſt Pack will coſt, 
and + of the Difference of the laft and firſt Term added 
to the laſt, gives 87 381 Shilli or 4369 Pounds, One 
Shilling, for the Price of the . by Thecrem the gth. 


More Examples and more Uſes might be ſhewn, but 
let theſe ſuffice. t 


The 
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The Combination, Election, Permutation and 
Compoſition of Numbers or Quantities. 


(;, Onbination of Numbers, is how oft a leſs Number of 
Quantities may be taken out of a great Number of 
Quantities, without conſidering their Places. 
As if 10 Letters of the Alphabet, a.b.c.d.e.f.g. 
h.i.k wete given, and it were required to know how 
many Combinations of 2 Letters, as ab. ac. ad, &c. may 


be taken in the ſaid 10 Letters; or how many Combi- 


nations of 3 Letters, as abc. abd. abe, &c. may be found 
in the ſame Letters. 15 


EXAMPLE. 


How many Combinations of two Letters in 8, (vix.) 
a.b.c.d,e.f.g. ? 

Firſt, It is eafily ſeen a will combine with all the fol- 
lowing Letters, B. c. d. e. . g. h, from whence will 
ariſe 7 Combinations to wit, ab. ac. ad. ae. af. ag. ah. 

Secondly, b will be combined with all following itſelf 
(but not with a, for ba is all one as ab) as c. d. e. f. g. b; 
whence will ariſe 6 Combinations, viz. bc . bd. be. . 
be . bh; and ſo every Letter will combine with thoſe 


following itſelf, as may be ſeen at large in the following 


Table, 


In 


* r 
— 


. - 
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In all 28 Combinations, which 45. ac. ad. ae. ,. ag. ab 


is the Anſwer. 
And if to every Binary already bc . Id. be. bf . bo . bh 
cd. ce. F. cg. ch 


found, be added its following | 
de . af . ag . ah 


Letters, it will produce the 


*Ferrmries, or all the Combina- p 
tions of 3 Letters, as in the fol- ef 33 
lowing Synopſis is evident. $74 . I 5 


bed « bee « bef. beg. bel 
1 found. he -added. its fol. Bde. df. bag. bab 
already found, be ed its fo 
— Letters, it will 2 bef . beg . beh | 
al} the Combinations, on 4 27 . of 56 
Letters in 8. And ſo of any. 2h 
_ cde . caf . cg. cdb 
cef ceg . ceb 
92. 95 
> cg" 
def. deg . deb 
dfg . db 
deb 


* 8 
| efg + efÞ| 
2 egh 


1 1 


Again, If to every Ternary 


But becauſe this may ſeem tedious in large Numbers, 
we have here exhibited another Method, whereby to find 
the Combinations in any given Numbers or Quantities 
with much Eaſe. 


1. 008: 


Having placed the given Number of Quantities by it- 
ſelf, decreaſe it gradually by an Unit fo often as they are 
Quantities in the Combination, placing them one after 


another with a Sign of Multiplication betwixt them ; 
5 which 
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. which Numbers muſt be multiplied into one another for 
a Dividend : then placing an Unit with the like Num- 
ber of Places, decreaſing by Unity with the Sign of Mul- 
tiplication betwixt each, multiply them continually for a 
Diviſor, and the Quotient will be the Number of Com- 
binations ſought. 


EXAMPLE. 


How many Combinations of 5 Letters in 10? Facit 252. 
$X4X Nr IOX9X8X706 (252 
The Product of the Diviſor is 120. 
The Product of the Dividend is 30240. 
And the Quotient will be 252. 
Which will be the Number of Combinations of 5 Let- 
ters in 10. 


EXAMPLE H. 


A Country Farmer going to a Fair, makes a Bargain 
with a Moorlander for 50 Sheep, which were to be choſen 
out of 100; but he thinking him long in chuſing them, 
tells the Farmer, that if he would give him a Farthing 
ſor every Parcel of 50 Sheep, which may be taken out of 
the ſaid 100, he ſhould have the whole Hundred; to 
which the Farmer aſſents. The Queſtion is what they 
will coſt ? \ 


If you work according to the Rule laſt laid down, the 
Number of Combinations of 50 in 100 will be 100891 30- 
 6544874079257172497256; which Numberof Farthings 
reduced into Pounds, Shillings, and Pence, will be 63428- 
444317577 165892888017 Pounds, 19 Shillings, 6 Pence 
which Sum is ſo great, that if any Man were able to pay 
a Hundred thouſand Pounds a Day, he would be above 
Sixty Thouſand Millions of Millions of Years in paying it. 
Such a Vanity may be concluded for want of Judgment. 


Note, In any given Number of Quantities, the Number 
of Combinations increaſe gradually, *till you come about 
the mean Numbers, and ſo decreaſe gradually again. So 
in 8 Quantities, there are more Combinations of 3 aud 5, 
than of 2 and 6, and more of 2 and 6, than of 1 and 7, 
as May be ſcen in the following T able. 7 


Note, 


Aa. ” oo „. — 


- N bed _— * — - 
F me A I Bt... — — B 3 a 
* 2 . — — yy =, ads” - — -. 47 FL. a *%w ">... \ ha >z =. = 
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_ 4 4A 42 1 * dy — _ 2 — — — — — 5 
8 4 2 > T * N 2 — — _ 8 
Inn 21 w_ S - oy — I * 4 - == — — = 
41 * 42 . 24 — "4.42 — 5 22 > l _— > » 7 PR Oe - = 
« — "wa. N - 2 — . — — — * = 1 ) — = tak. - 2 2 — = — 
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on : 1 s 8 {HY = 4 - 
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4 - - 
" x 2272 5 
4 by bn” — 
ON 2 


- A. 
6 7 — 
3 
. r 2 — 
_ "A N 


that can be made in thoſe Quantities. 44 In 87 
5 


greateſt Number of Combinations; fo of 7 
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Nite, Farther, That if the Number of (1 8 


Quantities be even, the Number of Places | 2 28 
ſhews the greateſt Number of Combinations | 3 56 


So if the Number of Quantities be 8, the 56 
Z of which is four, ſhews the greateſt Number | 6 28 
of Combinations in thefe Quantities will be-| 7 8 
of 4 in 8, as in the Table. 8 I 
But if the Number of Quantities be odd, (1 7 
then thoſe two Numbers which are next | 2 BY 


together, and whoſe Sum is equal to the 3In 7=35 
given Number of Quantities, ſhew the | 4 35 
5 21 
Quantities the greateſt Number of Combi- (6 | 
nations will be of 3 and 4 Quantities in 7, and are equal 
as in the Table. 
A Queſtion to the former or laſt Note. 


EXAMPLE. 


How many Locks whoſe Wards differ, may be un- 
locked with a Key of 8 ſeveral Wards? 

Anſwer. 255 Locks, 8 whereof may have one ſingle 
Ward, 28 double Wards, 56 treble Wards, 70 four 
Wards, 56 five Wards, 28 ſix Wards, 8 ſeven Wards, 


and 1 Lock eight Wards. 


Of Election of QUANTITIES. 


By Election of Quantities is meant, any Number of 
Quantities given, how many ſeveral Ways I may take 


them without reſpe& had to their Places, as A. B. C. 


may be taken 7 Ways, viz. a. b. c. ab. ac. bc. and abc. 
The Election of Quantities may eaſily be found out 


by the Geometrical Table of Progreſſion aforegoing ; 


thus, to the given Terms add the Sum ; ſeek in the firſt 
Column of the 'Table, and from the Number over-againſt 
it ſubtract an Unit, the Remainder is the Number of 
EleRions ſought. | | | 
EXAMPLE. 

How many Elections are there of the Letters of the 
Alphabet ? 

| Look 


2 
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Look in the firſt Column of the Table for 25, and over- 
againſt it is 16777216 the 24th Power of 2. 
Subtract I 


Reſt 16777215, the Number of Elections of 24 
Letters. 


Of Variation of Q A NTITIES. 


By Variation of Quantities is meant how many ſeveral 
Ways any given Number of Quantities may be changed, 
as in refoedh to their Places. | 

As a. b. may be changed into , and a. b. c. may be 
changed 6 Ways (viz.) abc. ach. bac. bea. cab. cha. 


| EXAMPLE. 
How many Changes may be rung on five Bells ? 
RULE. 


Multiply r, 2, 3, 4, 5, one into another, the laſt Pro- 

duct is the Anſwer. ; 

| 1 Admits of no Variation, 

2 % 
So on 5 Bells may be —— 

rung 120 Changes. 2 2 Admits of 2 Variations, 


3 


And on 6 Bells may be 6 '3 Admits of 6 Variations, 
rung 720 Changes. 4 


24 4 Admits of 24 Variations. 


5 
And thus of any other —— 
Number of Bells. 120 5 Admits of 120Variations, 


EXAMPLE II. 


A Young Scholar, but an Arithmetician, coming into 
a Town for the Convenience of a good Library, demands 
of a Gentleman with whom he lodged, what his Diet 
would coſt for a Year? The Gentleman aſks him 10 / 
the Scholar anſwered he was not certain what Time he 
might ſtay, ard would know what he muſt give him for 
bis Diet ſo long as he could place his Family (conſiſting 


of 6 Perſons beſides himſelf ) every Day at Dinner in a 
X contrary 
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contrary Poſi tion? The Gentleman conſidering of it, and 
thinking it could not be long, tells, him he would allow 
him his Diet ſo Jong for 5 Pounds; to.which the Scholar 
allents. an r 1 1 
The Queſtion is, what he gave for his Table per Ann.? 
The Changes on 7 Quantities will be ſound to be 5040 
wich divided by 365, the Days in a Year, give 13 Years, 
808, or 10 Months and 15 Days; and ſo long muſt he 
board the Scholar, according to the former Conditions, 
nich will hardly amount to 7 Shillings and 3 Peace per 
Anu. | : 


EXAMPLE III. 

How many ſeveral Combinations with their Variations 

arc there of Three Leiters of the Engliſh Alphabet? 
UE 

Multiply all its ſeveral Combinations 2024 by its 
Changes 6, and the Product 12144 is the Number of plac- 
ien Letters of the Alphabet with all its Variations: 

From this Mutability of Variations and Combinations, 
it is no Marvel that by 24 Letters there ariſeth and is 
made ſuch Variety of Languages in the World, and fuch 
infinite Number of Words in each Language, ſeeing the 
Diverſity of Syllables produceth that Effect, and allo by 
interchanging and placing of Letters amongſt the Vowels 
and among themſelves, make thoſe Syllables ; for the 
Alphabet of 24 Letters may be varied thus many times 
(viz.) 6204484017 332394393 . 

Now if you take in the Combinations with the ſeveral 
Variations of 2, 3, 4, 5, 6, Cc. Letters, there may be 
made and compoſed ſuch a vaſt Number of Words, that 
if a Man could read 50 Thouſand Words in an Hour, 
which is more than the P/alms of David contain (a Taſk 
too great for any Man to perform) and if there were a 
Hundred Thouſand Millions of Men, they would not 
ſpeak theſe Words, according to the hourly Proportion 
before mentioned, in a hundred Thouſand Years; a thing 
ſeeming moſt impoſſible and incredible, yet moſt certain 
and infallible in Computation, | 

Hence likewiſe it may appear how many Ways the 
Letters of a Name or Word may be varied, and differently 


diſpoſed by way of Anagram; out of which RT 
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' Uſe may be gathered, neglecting the reſt ; as for Exam- 

ple, the Word Roma, conſiſting of 4 different Letters, 

may admit of 24 Changes, as hereafter, : 
Roma Orma Mraa Aram . Of which theſe, to wit, 
Ream Cram Mras Arms | Roma, Ramo, Qram, Mora 
Rmea Omra Mora Aorm | Maro, Armo, Amor, are on- 
Ras Omar Mar Amr | ly uſetul, and all the re 
Raom Oarm Mara Amro} uſeleſs. , 
Rama Oamr Maor Amor | 


But if there be two or more Letters of a Sort, divide 
the whole Number of Changes by the Changes of. tbe 
Number of thoſe Letters, and the Quotient is the Num- 

ber of Changes deſired. 
So if the Word Philippa were given, which conſiſteth 


of 8 Letters, of which (without conſidering thoſe which 


are of the ſame Sort) the Changes will be 40320; but 
| becauſe I is twice repeated, I divide 40320 by 2, the 
Changes on 2 Letters, the Quote is 20160, and this di- 
. vided again by 6 the Changes on 3, becauſe P. is thrice 
repeated, gives. in the Quotient 3360, which are, the 
Changes in the Word Philippa. SIS 

Or if I had divided 40320 by 12 (becauſe 2 times 6 is 
12) the Quotient will give in the Anſwer, at one Opera- 
tion, the {ame as before. 

After this Manner may be found the Variations or 
Changes which may be made of ſome particular Latin 
Verſes, ſo as to keep the Rules of a true Verſe, and the 
Senſe grammatically the ſame. Rs. 

So if the two following Verſes were choſen (viz.) 

Lex, Rex, Grex, Res, Spes, Jus, Thus, Sal, Sol, 
= (bona) Lux, Laus. Sl 

Mars, Mars, Sors, Fraus, Fex, Styx, Nox, Crux, 

Pus, (mala) Vis, Lis. Bets 

It is very remarkable how many ſundry Ways the ſame 
may be varied, and yet the Senſe remain good, and the 
Verſe grammatically true ; for if we ſuppoſe the Words 
Bona and 47ala continually to keep the ſame (to wit, the 
Ioth) Place, the reſt being 11 in Number, indifferently 
changing place with any other in the ſame Verſe; the 
Number, of Variations of 11 Places will be 39916800, 


which doubled for the Number of Changes in both Verſes, 


X 2 makes 


- - —— —— _ ad Mad 
2 — 
— 


8 


VS eng —  — 


n 


N — — . ., 18 > 
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makes 79833600, which would compoſe above 249 Polio 
Volumes, each Volume to contain 2000 Pages, every 
Page divided into two Parts, and every Part to contain 
80 Verſes, which at a Penny the Sheet, would amount 
to 518 Pounds, 15 Shillings; and ſuppoſing them bound 
for 5 Shillings a Volume, which is not dear, the Binding 
would coſt 62 Pounds 5 Shillings ; and the Worth of the 
Whole would be 581 Pounds. 


Of Compoſition of QUANTITIES. 


Buy Compoſition of Quantities is meant, when in any 
Number of given Quantities, as in Letters or Figures, 
one Row is joined with another Row of the ſame, or 
with 2, 3 or more other Rows, as in placing, and the 
Chances of the Dice. 

This differs from Combination and Election, in that 
there one Quantity is taken but once, here as oft as there 
are Quantities to be taken. y | 

Though this be the moſt compoſed Way, yet it is not 
difficult to be performed ; for if the Compoſitions of two 
Quantities in 10 (or any other Number) were ſought, it 
is but ſquaring the given Number ; if of three Quantities 
in 10, it is cubing the given Number; if of 4 Quanti- 
ties, its Biquadratick will fit, and ſo increaſe the Powers, 
according as your Number of Quantities increaſe. 


EXAMPLE. I. 


What Number of Compoſitions of 3 Letters in-20 ? 
Facit 8000, the Cube of 20. 


EXAMPLE IL 


What Number of Compoſitions of 6 Letters in 24, or 
in the whole Alphabet? Anftver 191102976 the ſquared 


Cube of 24. PX 
; EXAMPLE III. 


What Number of Compoſitions of 24 Letters of the 
Alphabet, accounting them by 1 and 1, by 2 and 2, by 
3 and 3, and ſoon to 24? If we account each Time 24, 
the Anſwer would be 133373577685028412444908147- 
2843776 ; but ſince we are to find all the Numbers pre- 
ceding in Geometrical Progreſſion under it; to perform 
which, obſerve the following Rule. | 1 

8 
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| As the Ratio minus Unity: Is to the firſt Term : : So 


the whole Power of the Ratio minus Unity : To the Sum 
| of all the Terms. | 


Thus Stated. 


As 23: To24:: $0133373577685028412444908147- 
2843776: To1391724288887252999425128493402200 
which is the Number of Compoſitions fought. 

How many ſeveral Chances are there on 2, 3, 4, 5, 
and 6 Dice? 

Anſwer, On 2 Dice are 36, on 3 Dice 216, on 4 Dice 

1296, on 5 Dice 7776, and on 6 Dice 46656 Chances. 


| Ca/ts. | Points. IC Hanger. Sum. 
r 
II 2 

T.« oY 
2 192 2 c 


WH 
C— 16. 3x 
15 
. | 
3. 3 2 


The foregoing T able ſhews the ſeveral particular Chances 
on two Dice. The Sum of the Chances of 2 1 4.6.6 
Caſts are 15, and of 12. II. 10. 9. 8, are 15. Then add the 
Chances on 7 (viz.) 6, gives 36, the Chances on 2 Dice. 
Ihe particular Chances on 2 Dice, otherwiſe formed, 
whereby the following Obſervations may be made, 
1.11.2 


r.3/1.4/1.5]1.6 
12.1.2.2|2.3|2.4|2.5]2-6 
3-1.3-2-3-313-4|3+513-0 
474. 24344 5˙ 0 
5.1. 5. 2. 5. 3. 5-4. 5.5056 
6: 1.6.2.6.3.6.4.6.5.6.6 


| 


O B- 
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OBSERVATIONS ae 


Here are e 36 Chances the Square of. 6 as eee all 
the Chances of 6 are placed in the lowermoſt and further- 
moſt Row; whence obſerve, That in the Square of 5 
(viz. ) 25, there i is no 6: So there are 25 Chances with- 
out 6, and 11 more where there is a 6: So that it is 
above 4 td f hogver throws 2 Dice, throws not a 6. In 
the Square of 4 (viz.) 16, there is neither 5 nor 6. In 
the Square of 3 (viz.) 9, there is neither 4, 5 nor 6. In 
the Square of 2 (viz.) 4, there is neither 3, 4, 5 nor 5 
This may be applied to other Chances. 


A TABLE of the Powers of 6, and the Numbers under it. 


xr 2 . 6 
ELA IL 
E Dein 
28163264 


25 125 625 3125/1562 
5 6 '36 2161296 2845555 
By this Table may be accounted, how many ſeveral 
Chances there are on 2, 3, 4, '5 or 6 Dice, and how 


many there are where there is no 6, or neither 5 nor 6, 
or neither 4, 5 nor 6, or neither 3, 4, 5 nor 6. 


EXAMPLE. 


On 4 Dice there are 1296 Chances, 625 where 5 
is no 6, 256 where there is neither 5 nor 6, 81 where 
there is neither 4, 5 nor 6, and 16 where there is neither 

„4, 5 nor 6; but if it were demanded, on how many 
8 on 4 Dice there is a 6, I anſwer 671; for 1296 
minus 625, 1s _ ual- to 671. 

And 1040 Chances — either a 5 or 6; for 1296 mi- 
nus 256, is equal to 1040. 

Likewiſe 1275 Chances have either a 4, 5 or 6; for 
1296 minus 81, is equ al to 1215. 

2 And 


1 | a 
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And laſtly, 1280 Chances have either a 3, 4, 5, or 6, 1 
for 1296, minus 16, is equal to a1 And ſo of any 
other in the Table. 

To conclude, I ſhall here mention a ſmall Treatiſe 
written not long ſince, entitled, Artificial Ver fifying, ſhew- 
ing any one, tho? of ordinary Capacity, that can write 
and read, tho* he underſtand not a Word of Latin, how 
to make Thioufatids of Hexameter and Pentameter Verſes, 
which will be good Latin, true Verſe, and perfect Senſe, 
and that in two Hours time. 

Which is performed by a ſelect Number of Latin 
Words, artfully digeſted into Tables, the more to amuſe 
the Reader. 

The Words are theſe which follow. 

In the Table of Hexameters the Words are, 

I. Turbida, Ignea, Peſſima, Horrida, Aſpcra, Martia, 
Bar bara, Lurida, Effera. 

2. Tata Signa, Damna, Bella, Vincla, Siſtra, Caſtra, 
' Cearta, Tela. 

3. Sequi, Fori, Pati, Tuis, Domi, Patet, Puto, Palant, 
Ferunt. 

4. hog - etl Proritunt, Promintunt, Protendunt, 
Praducunt, Monſtrabunt, Cauſabnt, Purenarrant, Pro- 
mulgant. 

5. Tempora, Pocula, Prælia, Perbera, Lumina, Fœdra, 
Agmina, Crimina, Sidera. 

6. Dura, Sæpe, Quedam, Acerba, Prava, Multa, 
Dira, Nigra, Sæva. 

Here if you take one Word out of each Line, you will 
have a true Hexameter Verſe. 

In the Tables of Pentameters the Words are, 

I. Tetrica, Ardua, Per fida, Improba, Sordida, Impia, 
Triſtia, Turpia, Noxia. 

2. Præſtabunt, Preſeribunt, cancludunt, Predicunt, 
Per ficiunt, Conſummant, Conglomerant, Significant, Pro- 
eurant. 

3. Dura, Acta, Vina, Verba, Dita, Fafa, Labra, 
Arma, Aſtra. 

4. Daliſa, Pudenda, Proterva, Nefanda, Cruenta, Su- 
perba, Maoleſta, Siniſtra, Maligna. 

5. Neva, Aliis, Tibi, iris, * —_ Malis, Vides, 


Mibi. 
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Here likewiſe if you take a Ward out of every Line, 
you will have a true Pentameter Verle, 

Now if it were required to find how. many Verſes may 
be compoſed out of the aforegoing Words, ſeeing every 
Line bath 9 Words; I find the ſquared Cube of 9, be- 
cauſe there are 6 Lines, which will be 531441 ; and fo 
many Verſes may be made out of the Tables of Hexame- 
ters, without taking notice of the Permutation of Places; 
for you may change moſt of the iſt and the 6th Line into 
the 5th and 2d Line; which Verſes will compoſe 30 Vo- 
lumes as big, or bigger, than Virgil. 

Likewiſe in the Table of Pentameters may be compo- 
ſed 59049 Verſes, being the Surſolid or 5th Power of 9; 
becauſe there are 5 Lines, and 9 Words in every Line. 

But if the Combinations of 6 in 54 for the Hexameters, 
or 5 in 45 the Pentameters, were required, the Anſwer 
will be in the firſt 25827165, in the latter 1221756 ; but 
becauſe we are not to take two Words in a Line, theſe 
Numbers cannot be admitted. | : 

And in the laſt Place, becauſe the Contrivance may 
3 and divert the Reader, we will here annex the 

ables themſelves, with the Manner of their Uſe, and ſo 


conclude this Rule. 
The Tables of HEXAMETERS. 


TABLE 1I. 
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TABLE III. 
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TABLE IV. 
iDipjpſn]ſe]}ſjmſſiſm|o 
r ejrjuſoſiſa T d“ 
fſuſp län! ole|r} 
Au 
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TABLE V. 


E 
| 


TILL 


The Uſe of the Tables are very eaſy: 


For ſuppoſe we would compoſe an Hexameter and Pen- | 


tameter Verſe. * + 


For the Hexameter, chuſe any Six of the nine Digits, 


as ſuppoſe 345648, and for the Pentameter, any five of 
the ſaid nine Digits; as ſuppoſe 23479. 

Firſt, for the Hexameter take three, the firſt Figure 
thereof towards the left Hand, and looking in the firſt 
Table, count till you come to the third Square, where 

ou will find the Letter P for the firſt Letter of the firſt 
ord ; then counting forward till you come to the ninth 
Place, which falls in the ſecond Column, and ſecond 
Square, where you will find the Letter e for the ſecond 
Letter of the firſt Word; and counting forward nine 


Places more, which falls in the third Column and firſt - 


Square, where you may find the Letter 1. and ſo count- 
ing every time, nine Places from the 
ou will have the Word Peſima, which is the firſt 
ord. Then taking the ſecond Figure 4 in the ſaid 
Number, and proceeding with it in the ſecond Table, 
according to the former Directions, you will find the 
| Y 2 er em; . Gopnd. 
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tter laſt found, 
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ſecond Word to be Bella ; and thus running through the 
firſt ſix Tables with the ſaid fix Figures, according to the 
former Directions, you will find the firſt Verſe to be this 
that jollows ; | 


Paſima Bella demi monſtrabunt verbera nigra. 


And if aſter this manner you proceed with the other. 
five Figures in the Table of Pentameters, you will find 


the other Verſe to be, | a 
Ardua concludunt verba molęſta mihi. 


Note, If the ninth Place chance to be blank, you may 
know your Work is finiſhed. 1 

Note alſo, Your Verſes may more readily be found 
thus: Find the firſt Letter as before, and run the Square 
diagonally downward towards the left Hand for the re- 
maining Letters: If the Diagonals be too few, the Re- 
mainder may be found, by counting nine forward, and 
running down diagonally as before: So in the firſt Word 
before found, 1 find Pe/. in the three firſt Diagonals, and 
counting nine forward, and looking diagonally, ime, 


which put together makes Peſima. And thus of any 
other. | 


— I III 


* 


= 4 1 1 5 
Decimal ARI THMuET Ick. 


NUMERATION. 
HAT a Decimal Fraction 105 was ſhewed in the 
Introduction; but for the Learner's Benefit we 

ſhall again tepeat i. nn 
A Decimal Fraction is ſuch, whoſe Denominator is 
not expreſſed, but underſtood, and is an Unit with as 
many Cyphers annexed, as there are Places in the Nu- 
merrator. 80 78 will be expreſſed thus, . 5; and 186 thus, 
253 and 2838 thus, 25 Ac. A 3 

| N n 


* 
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And they have commonly a Point or Comma prefixed, 
to diſtinguiſh them from an Integer. 

Note, A Cypher placed to the left Hand of an Integer, 
or to the right Hand of a Decimal, neither increaſeth or 
decreaſeth the Value; but placed to the right Hand of an 
Integer, increaſeth the Value, and to the lett Hand of a 


Decimal, decreakth it. Obſerve the following Table. 


The Table of NUMERATION. 

ot of 

x ha 8 88 g 56 

SE E2., 383 8 58 

8 be & - he * * 

58 8885 d 8. 88 8 

322382 2323823 33282 1 

AES Z 2383 8833 

We kbit — EEEEESSE 
2654321 2345 

, 8 : Decals: - 


In this Table you may obſerve, that as Integers in- 
creaſe in a tenfold Proportion to the left Hand, ſo Deci- 
mal Fractions decreaſe in a tenfold Proportion to the 
right Hand. 


50 5 Five | 
5o( ;.J Fifty _ 
500 Five Hundred 


5000 Five Thouſand. 
And 5 5 * 
«OCH » unar 
— - | Thouſand, Parts, 
«0005 5 Ten Thouſ. 


 Redufion-in DECIMALS. 


By Reduction we find the Decimal of any Fractional 
Part of Coin, Weight, Meaſure, &c. And on the con- 
trary, reduce an Decimal FraQion given into its equiva» 
leat Fractional Parts of Coin, Weight, Meaſure, &c. 
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PROP. I. 


Any Vulgar Fraction given, to reduce the ſame into a 
Decimal Fraction of equal Value. To perform which, 
the Proportion is WO 

As the Denominator of the Vulgar Fraction given: Is 
to the Numerator thereof :: | 

So is an Unit, with Cyphers annexed at Pleaſure: To 
the Decimal Fraction required. | | 


-Or thus ; ; 

Add a competent Number of Cyphers to the Nume- 
rator, and divide by the Denominator, the Quotient is 
the Decimal Fraction required. | 

| EXAMPLE I. 

Let it be required to find the Decimal FraQion of 2. 


N Ses the Work. 1 
4.) 3000 (. 75 Facit . 75 
28 
n 
= | 09. $ " 


Note, The Cyphers added, are to be diſtinguiſhed by a 
Point or Comma, and you may annex what Number you 
pleaſe ; but you muſt take notice what Cyphers you make 
uſe of; for ſo many muſt, be cut off in the Quotient; 
and if at any time it happens, as ſometimes it will, there 
be not a ſuſſicient Number in the Quotient, they muſt be 
ſupplied by adding Cyphers to the left Hapd. OA 7 


Ros of nne en 


mn Reduce I into a Decimal, 1 9 


' . 
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8) 1.0000 (. 125 Facit. 125 
8 


— ROOT 
20 
16 
+ nw 
40 
40 
——— 
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3 Reduce ++ into a Decimal. 
721) 35000000 (.048543 


2884 
6160 
5768 

3920 
3605 
3150 
2884 
2660 
2163 


497 Remainder. 


In many Cafes, as in this Example, though you ſhould 
annex a thouſand Cyphers, yet your Decimal Fraction 
will not come up, but there will fill be a Remainder ; 
but if we bring it five or fix Places after the Separatrix, 
it will be exact enough in moſt Caſes, and the Remainder 
may be thrown away as of no Value; for if you ſ.ippoſe 
this was the Fraction of a Pound Sterling, this Decimal 
will be fo near the Truth, as if a Pound were divided 
into a Million of Parts, it would not err from the Fruth 


fo much as one of thoſe Parts, 
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And ſeeing I made uſe of 6 Cyphers in the Operation, 
and but 5 Figures in the Quotient, I add a Cypher to the 


Left-hand before I made my Separatrix. 


EXAMPLE lv. 
Reduce q Pence into a Decimal Fraction. 


Seeing alſo 240 Pence make a Pound Sterling, 9 Pence 
is equal to 535, which reduce as before. 


240) 9.0000 (.0375 the Dec. of 94. 


720 
1800 | 
1680 


1200 
1200 


oo 
EXAMPLE V. 


Reduce 11 Shillings into a Decimal. 
11 Shill, isz5 20) 11.000 (. 55 to 11 Shill. 


100 
100 
100 


oo 

But the Decimal anſwering any Number ob Shillings, 

may more quickly be found, by 

ver dune | 
r 


halving the Number of 


So for 11 Shill. 1 of IT is 5, and 1 remains, 11 Shill. 


to which, ſuppoſe a, Cypher annexed, makes 


10, whoſe half is 5, as you ſee, 55 Dec. 


So the Decimal of 12 Shillings is .6 ; of 15 Shillings is 
5 of one Shilling is .05 3 and ſo of any other. 


EN. 
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S EXAMPLE VI. 


Wha the Decimal of 7 Shillings and 6 Pence? 
The Decimal of 7 Shillings by the laſt, is. 35. 
Then 6 is 225, which reduced, is.025, to which ad- 
ding .75, gives. 375 ” 
FO EE: 35 =7 Shillings. 
.025=6 Pence. 


375 27 Shillings and 6 Pence. 

But if you conſider this, the Decimal of any Number 
of Pence may be found by taking Parts of the Shilling, 
of which they conſiſt. 

So .05 being the Decimal of 1 Shilling; 
1,025 is the Decimal of 6 Pence. 
And 3 of the Decimal of 6 Pence, is the Decimal of 34. 
025 is the Decimal of 6 Pence. 
22. 0125 is the Decimal of 3 Pence. 

The 3d Part of the Decimal of 3 Pence, is the Decimal 
of a Penny, to wit .004166—and the 4th Part of that, 
is the Decimal of a Farthing, to wit, . 0010416. 

| 1 Z5=7 Shillings. 
02526 Pence. 
So the Dec. of 75. 7d. 4 is .38125 . 00625 1 d. +. 


38 125=7 6. 7d. J. 


In the former Examples of Money, we have ſuppoſed 
the Iuteger to be a Pound Sterling; but if the Decimal 
of 6 Pence were required, and the Integer to be a Shil- 
ling, then the Decimal would be. 5; which if the Inte- 


ger had been a Pound, would have been the Decimal of 


10 Shillings; whereby you may ſee the Decimal alters 
according as we take our Integer; ſo if we account a 
Penny to be the Integer, the Decimal of 1 Farthing is 
-25 of 2 Farthings is. 5; of 3 Farthings is. 75. 
And you may ſee and take notice, that theſe three 
laſt Decimal Fractions are general Fractions in any Caſe; 
for . 25 is equal to ; of any Fhing, .5 is equal to 3 of an 
Thing, .75 is equal to 4 of any Thing, as of a Pound, 
Shilling, Penny, Yard, Hundred, c. 

A Z For 
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For if a Pound Sterling be the Integer, . 5 is 10 Shil- 
lings; if a Shilling be the Integer, . 5 is 6 Pence; if a 
Penny be the Integer, .5 is 2 Farthings; if a Yard be the 
Integer, -5 is Yard; and fo of any of the reſt, which 
being conſidered, may be of good Uſe to the Learner. 


EXAMPLE VII. 


| © Let it be required to find the Decimal anſwering 16 
Penny - weights, one Pound Troy being the Integer. Seeing 
there is 240 Penny- weight in a Pound, 16 Penny-weight 
is 248, which reduced by the Examples aforegoing, will 
by .o666—And ſo infinitely. 

24240) 16.00000 (.0666 


1440 


1600 
1440 


160 


EXAMPLE VIII. 


What is the Decimal of 11 Pen.-wt. 16 Grains? 
Bring 11 Pen.-wt. 16 Grains into Grains, which are 
280 Grains; then, becauſe there are 5760 Grains in a 
Pound, 280 Grains will be ,3#2; but cutting off a Cypher 
in each, which, reduced as before, will be. 048611. 
3760) 280.000000 (. o48611 


23040 


— — 


49600 
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EXAMPLE IX. 


What is the Decimal'of 3 Quarters and 14 Pounds, ohe 
Hundred, or 112 Pounds, being the Integer? Af. .875. 
The Decimal of 4 is, as was ſaid before, .75, and 14 
Pounds is ug, which reduced is . 125. 
112) 14-000 (. 125 
112 
—— Unto. 75 
280 Add . 125 
224 
— Facit 875 
560 
560 


00 


So the Decimal of 2 Pints, 1 Gallon the Integer, will 
be. 25, 45 Minutes of an Hour is 75: | idk 

Theſe Examples being underſtood and conſidered, are 
ſufficient to reduce any other Weights and Meaſures into 
Decimals ; ſo we will conclude this Propoſition, 


PROP. Il. 


To find the Value of any Decimal Fraction in the 
known Parts of the Integer, as of Coin, Weight, Mea- 
ſure ; to perform which, obſerve the following Rule. 


RULE. 


Multiply the Decimal given by the Number of Parts 
of the next inferior Denomination, cutting off as many 
Figures from the Product as the Decimal given conſiſts 
of ; the Remainder, if any, multiplied - by-the Parts of 
the next inferior Denomination, cutting off ab before. 
Thus muſt you do *till the Decimal given be brought 
into its leaſt Parts, the Parts ſignified by the Decimal, 
will be thrown over the Separatrix. „Ania 
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and ſo not to be accounted of. 


EXAMPLE I. 


What is the Value of .725 of a Pound Sterling? 
20 Shillings in a Pound. 


Shill. 14-500 
12 Pence in a Shill. 


1000 
5 500 


6. ooo 
EXAMPLE II. 
What is = Value of .696875 of a Pound Sterling ? 
20 Shillings in a Pound. 


Shill. 13. 937500 
12 Pence in a Shilling. 


1 . LO 1875000 
Fact "3 11 I. 93/500 
45 Pence 11.250000 | 
* F atthings i in a Penny. 


Farth. I. ooo 
E X 4 MP "7 E III. 


Fi oh is ee of a Pound Sterling ? 


Shillings in a Pound. 


Sil. 1441300 
12 2 Peiice in a a Shilling, 


C7 ' 


1 


a 


| 41300 


914 eie 600. 
452; ft 4:95 4 Farthings i in a Penny. 


— 


Farthings 3. 8 remains lub chan a Farthing, 
Mots, 
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Note, But the Value of any Decimal Fraction of a 
Pound Sterling may be more eaſily found thus: For the 
fiiſt Figure after the Separatrix, is a double Number of 
Shillings ; if the ſecond F igure be 5, or above, for the 5 
account one Shilling more; then the 2d Figure, if under 
5, or the Exceſs, if above 5, added to the 3d, is fo 
many Farthings, remembring to abate from the Far- 
things, if the Sum be above 13, and 2 from the Far- 
things, if the Sum be above 40, 


EXAMPLE. 


In the Decimal . 76565, the firſt Figure 7 doubled, 
is 14; which are Shillings 3 and becauſe the 2d Figure 
is above 5, ſubtract 5 from it, and account one Shilling 
more; and the 15 Farthings are 3 Pence and 3 Farthings: 
So the Value of it is 1 5 Shillings and 3 Pence 3 Farthings ; 
as for the reſt of the Figures; they being but the Fraction 
of a Farthing, are inconſiderable in Practice. 

So the Value of. 6666 of a Pound will be 13 Shillings 
and 4 Pence. Of .2065 will be 4 Shillings and 3 half 
Pence; and ſo of any other. 19 1 


EXAMPLE TV. 
What is the Value of .625 of a Pound Troy Weight? 


12 
WES - | 

Facit 7 Oz. 625 
10 Pen. Wt. — 


Ounces 7.500 
20 Penny Wt. in an Ounce, 


Penny Wt. 10.000 


* 


E 
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EXAMPLE v. 


What is the Value of . 6725 of a Hundred Weight ? 
4 Quarters in a Hundred. 


Quarters 2.6900 
238 Pounds in a Quarter. 


55200 
13800 


Pounds I9.3200 - | 
16 Ounces in a Pound. 


19200 
3200 


Ounces 5. 1200 Facit 29. 19 1b. 5 e. 


And the Value of. 6125 of a Yard, is 1 Foot and 10 
Inches. Or. 725 of a Gallon, is almoſt 6 Pints. 

But leaſt theſe * of finding the Decimals of any 
Parts, as likewiſe the Value of any Decimal, ſhould ſeem 
tedious, we have annexed Tables of the moſt eminent 
known Parts of Money, Weight, Meaſure, &c. 


The Tables follow. 


—U—U— — 


Decimal 


(399 


Decimal TazLzs of Coin, Weight 
and Meaſure. 


TABLE I TABLE II | TABLE III. 
| —— | Engliſh Coin, one 
Engliſh Coin, one | Engliſh Coin, one | Shill. long Mea- 
Pouad the Integ. | Noblethe Integer. | ſure, one Foot the 
Integer. 
2 - F Shillings|Decimals 8 — 
= _ . — Pence. D 
5 9 02 4 61-9 Inches. ( — 
= . K. 8 111.9166656 
19895 1090.833333 
1819 814 2 3 '75 
i785 | 71-35 | 717 .666666 
16].8 | 6.3 18 4 583333 
15. a EPS] : 
2 7 - 58 Pence. Prei mali. 5476666 
131.65 3-15 4 [333333 
121.6 | 2 rs 111-2375 31-25. 
110.66 1006 | 91) 50 2 |.166666 
105 er. 11083332 
8 * 08 | tarthings. D | 
Pence | Decimal;. 3 — 2. Inches. ; 25 
— : p 34.0628 
111045833 3 V 2.041666 
10.041666 1 11.020833 
. — j 010416 
71.029166 i 1 
s ate Farth. | Decimals.| TABLE IV: 
4 | .016666 | Troy Weight, one 
31.0125 — 93 
1 1 | 11.003125 Ounces the ſame a 
1 . dS IVY I 0018625 Pence in the laft 
Farth. |Decimals. : -00078175 _ — 
1 1 Pen. wt. | Decim- 
31.003125 19.079166 
2. 0020833 181075 
11. 0010416 17] 070833 
| ooo 5208 161. 066666 
.0002604. 151.0635 
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The reſt of the 


1 


Troy Weight. 


The re of the | 
. 22375 


Table. 1 Oz. the Integer. 
rr 
144.058 Penny-weight, the | Pounds.| Decimal 
"13 Og 2 ſame as Shillings in — 
121,05 the firſt Table. 2724971 ' 
11.045833 — | — 1261.232143 
10 0416 Grains. Decimals. | 25|-223214 
91-0375 24.214286 
81 043333 25.047916 23205357 
7 029166 24.045833 22.196428 
6 025 21] .04375 211.1875 
5 020823 2c. 41666 20. 178571 
4 | 016666 Ic] .039583 19.169643 
315125 189.0375 18.160714 
2.008333 1.035416 17151785 
11.004166 16.033333 16.142857 
— 15103125 151133928 
| Grains.|Decimals. | 14] .029166 144125 
— 1 5] .027033 13116071 
2303993 12.02 5 —1 12109143 
22. 03819 11.021916 11] 098214 
21] 003646 | 10] ,020833 10.089286 
20003472 a 9 01875 | 91.080357 
19.003 298 016565 8.071428 | 
18.003125 7] .014583 7] 0625 
17].002951 4.0125 6.053571 
16] 002778 | .010416 51.044643 
15.002604 44.008333 44.035714 
14.002431 1.00625 31026786 
13000227 2] .004166, 2.7857 
12.002083 1] .002083 11. 008928 
110001910 | | — — 
10.0736 TABLE V. | Ounces.|Decimals. 
91001552 — — 
8.001389 Averdupoiz wt. 15 008370 
7001215 11246. the Integ. | 14| 007812 
þ Lo01042 . * 13 807254 
5 1.000368 Quarter Hundred 12.006696 
4.000694 Deci mali, 11 . 0061 38 
e eee 
2.000347 3175 91.005022 
I | 000173 Js 8.004464 
+ 1.000036 . g | 7 .c03906 
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1 * 


be reſt of the | 
Table. 5 


— 0 ws oa 0 
ty 
O 
We 
[21 


| Quar. Oz.|Decim. 


3 .000418 
2|.000279 
1 [.020139 


—_—. 


The reft of the | The reſt of the 
2 Table. | 
10 039092 Decimals. | Pints. 
91035156 
8] 03125 .oo5859 g. 
71-927343 03906 | 2 
61023437 001953 I 
56019531 — 
46015623; TABLE VII. 
31011718 ̃ 
2.007812 Time; One Tear 
10.003905 the Integer. 
TABLE VI. | Menthy, the ſame 


Averdupoiz ave. 
1 4b, the Integer. 


Ounces. | Decimals. 


Liquid Meaſure, 
one Gallon; dry 
Meaſure, unc gr. 
the Integer. 


as Pence in the 


' third Table. | 


Days. | Decimal. 


—— 30.082191 
151.9375 Pints.| Dec. | Puſh. | 29.079452 
141.3875 — ——— 28 0/712 4 
131.8123 71.875 47 27 073972 1 
1275 61.75 6 26 .071233 
11].6875 51.628 | 5 25 068493 
10.623 415 4 24.065753 
95625 3] 375 [3 | 23 853014 
815 2125 2 22 . 000274 
71-4375 il,12g 11 21 .057534 
61.375 — 20. 54794 
91.3123 A. Pu. D] Pecks. | 19 . 052055 
4|-25 — | 13 .049315 
31-1575 31-09375] 3 | 17 46575 
2.125 2.0525 | 2 16 043836 
19.0625 11.031285 15 041096 | 
— — — 4 038356 
Dra mi. Deci mali. Decim. | gr. Peck. | 13 035616 
— — —ä— 2 032876 
15.058593 0234375 |3 11.630137 
14.054687 015625 42 to. 027397 | 
13.859781 e. [8 | 
12,.04687; 
oy 04 2968 IO 
—_ — — 


= — 
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| The reſt of the | The reft of the The reſt of the | 
72605 740% 27% 
91024657 Minutes, | Decim. 23.015972 
81.021917 22.015277 
71019178 5 040972 21.014683 
61.016438 040277 20.013888 
51.013698 Ma} 039583 19.013194 
4. 09 560 .038858 18].012; 
3 |.008219 55 1.032194 17].01 1805 
2 005 479 541.0375 16011611 
J. 002739 53 |-030805 15 1.010416 
52.036111 14.009722 
Time; One Day | 5! [.035416 131.009927 
the Integer. 50,-034722 12].008333 
| — 1491.034027 11 |.007038 
Hours. | Decimals. 48 933333 10. 05942 
471032638 9009625 
2.958333 460031944 86805555 
22.916666 14503125 7G oo4861 
211.875 44.030555 6 1.004166 
200833333 43029801 5503472 
101.7916 42.029166 4.002777 
19.75 41.028472 3 | 002033 
14.708 40102777 2.001388 
rt 76668 39 025084 1 000094. 
14 .625 38]-020388. — 
14.583333 371025694 TABLE VIII. 
17 541060 36|-C25 - — 
12] .5 35.024305 Cloth Meaſure, 
1114.458333 34.023611 One Tard the Integ. 
101416666 3316022916 — 
9.3835 321022222 Quarter: | Decim 
81333333 3021525 31:75 
71.2916 30. 20833 2|.5 
6 . 29.021138 4 
5 20833 28101 — 
4 [166668 27 2 Nails. | Decimals. 
3 125 26]-0180;5 3 1875 
21083333 25017301 125 
1 þ | 241.016666 62 


64639 x 
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Concerning the Conſtruction of theſe Tables, we need 
to ſay nothing, that being ſufficiently ſhewn in the firſt nine 


Examples of this Rule, but proceed to their Uſe in a Pro- 


poſition or two, and fo conclude this Rule. 1 


PROP. I. rr 


To find the Decimal anſwering any Fractional Part of 
Coin, Weight, Meaſure, Cc. 

This is for the moſt Part given by n or at wi 
by a fingle Addition of two or three Numbers, 


EXAMPLE TI. 
What is the Decimal anſwering 17 Shill. 1. being the 


Integer ? 
Seek in the firſt Table for 17 Shillings, in the Table 

of Shillings, and againſt it in the Column adjoining is 

85: the Decimal required. So the Decimal of 5 Shillings, 
one Noble being the Integer, by the ſecond Table is found 
to be. 75 and the Decimal of 8, one Skilling being the 
Integer, by the third Table is 666666 which is like- 
wiſe the Decimal of 8 Inches, or 8 Months, a Foot bein 
the Integer in the one, and a Year in the other; lewis 
the Decimal of 21 Pounds by the fifth Table, 1 12 U. being 
the Integer, will be .1875 ; and ſo of any other. 


EXAMPLE TI. 


What is the Decimal anſwering 7 5. 94. 1f. a Pound 
Sterling being the Integer ? 
7 Shillings is .35 - 
By the firſt Table) 9 Pence is <0375 
1 Farthing is .001041- 


The Decimal of 75: 9 4. 14. is. 388541 
So the Decimal of 3 qr. 7/6. 8 oz. by the fifth Tant 
will be found to be. 816964. 
For the Decimal of 3 Quarters is .7 5 
of 7 Pound is 628 
of 8 Ounces is . 004464 


of Zar. 7 1b. 80x. is 816964 
A a 2 After 
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After the ſame manner the Decimal of 35. 94. a No- 
ble the Integer, by the ſecond Table, will be found to-be 
5925 ; and fo of any other, | 

he ſecond Table was added, becauſe ſome may diſlike 
the firſt Table, in reſpect ſome Parts of Coin will not be 
exactly expreſſed in Decimals by it, and though infinitely 
near the Truth, yet will never equal it. 

But if you make a Noble the Integer, you may expreſs 
any Parts exactly by it, as may be ſcen by the Table it- 


PROP. H. 
Any Decimal Fraction of Coin, Weight, Meaſure, be- 
ing given, to find the Value thereof. | 
This is but the Converſe of the laſt Propoſition, and he 
that underſtands that, cannot be ignorant of this; however 
take an Example or two. 


EXAMPLE I. 


Let .65 be the Decimal Fraction of a Pound Sterling, 

and let the Value thereof be required. 
Seek in the firſt Table of Exgliſb Coin for .65. and in 
the Column of Shillings over- againſt it I find 13 Shillings, 
the Value of the Decimal given: S0. 75 Parts of a Pound 
Sterling will be found to be 1 5 Shill. but if the Integer had 
been a Hundred Weight, the Value thereof by the fifth 
Table, will be found to be 4, or 3 Quarters, 

| Likewiſe . 049315, being the Decimal of a Year, by 
Table the 7th, will be found to be 18 Days. 


EXAMPLE IL 
But ſometimes your Decimal given cannot be found at 
one time, then uſe the following Method, 
So if the Valueof .46724 of a Pound Troy were required. 
Seek inthe fourth Table; and becauſe therein the Ounces 
are not expreſſed, becauſe they are the ſame as Pence; inthe 
third Table find the Ounces there, and the Penny-weight 
and Grains in the fourth Fable, and the Value will be 
found to be 5 Qunces, 12 Penny-weight, and 3 Grains. 


See the following TWork, 


The 
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The Remain= Decimal given. 46728 
der, being leſs Neareſt .41666=5; Ounces. 


than a rain, —_C 

is incenſiderable, Remainder .o5059 

and ſo not taken Neareſt -05=1L2 Pen. wt. 
10tice of, 


Remainder .o0059 


Neareſt -00052==3 Grains. 


So if the Value of .77777 of a Hundred Weight were 
ſought, it would be found to be 3qr. 346. Lex. +. 
See the Mori. 
Decimal given .77777 
Neareſt lefs 75 23 Quarters. 


Remainder .02777 
Neareſt lefs . 02678 3 Pound. 


Remainder . co 
Neareſt leſs .coo55=1 Ounce. 


Remainder .o0044 | 
Neareſt lels .oo041=3 Qr. Ounce. 
3 Neglect. 
And ſo of any other. 

It remains only we ſhould ſay ſomething of the third 
Table, and ſo conclude. 

This Table is of excellent Uſe, being not only a Deci- 
mal Table of Pence, 1 Shilling being the Integer, but 
likewiſe of Inches, Months, Dozens, or any other Weight 
or Meaſure where the Integer is divided into 12 Parts: 
It will likewiſe give the Decimal of any Pence or Far- 
things, ſuppoſing a Pound Sterling were the Integer ; for 
if to the — of any Number of Pence in the Table, 
you prefix a Cypher, and take £ that Number, it ſhall 
be the Decimal of the fame _—_ of Pence, a Pound 
being the Integer. 228 

So if the Decimal of 7 Pence were required, and a 
Pound the Integer, it would be found to be .029166. 

The Decimal of 7 Pence in the Table, | 8 

I 5. the Integer | 583333 

The ſame with a 1 prefixed is 0583333 


One half of the laſt is the Anſwer . 2916667 d. 
2 ' And 
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And that this is the Decimal of 74. may be proved by 
the firſt Table. | 

The Uſe of this Table being ſo excellent, it ought by 
every Learner to be got by Heart, which is eaſy to do, by 
reading the Numbers as are expreſſed underneath. 


For 1194. Read, Nine, One and all Sixes. 

10 Eight and all Threes. 
even, Five. 

9— Ah Sixes. 

7 Five, Eight, and all Threes, 

6 Five. | 

Four, One, and all Sixes. 

4——A1l Threes. 

23—— Two, Five. 

2-—»—-One, and all Sixes. 


1——Nought, Eight, and all Threes. 


Addition of DECIMALS. 


A DDITION of Decimals is not much different 
from Addition of Integers, only you muſt take care 

to keep Units under Units in Integets, and Tenths under 
'Tenths in Decimal Parts, 


EXAMPLE I. 


Let it be required to add..7125 of a Pound to .42 ofa 
Pound. The Sum is 1 .1325 or 11. 25. 7 d. 39. 78. 
Place your Numbers thus .7125 Not thus .7125 


42 42 
And the Sum will be 1. 132 5 Not. 7167 


Note, When you have added your Decimals together, 
ſo many muſt be cut off with a Daſh of your Pen, as that 
Decimal Number conſiſts of, which in your Example con- 
tains the moſt Places; the reſt, if any, are Integers; as 
may be ſeen in the Examples. | 5 
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So the Sum of 15 > £15 14.7006 


Sum 14. 7006 


J. 
421.625 
46.1625 


And the Sum of, * 2786 


124424.712 


Will be 3159 1.0355 36 2 


But if your Numbers given to be added are not all of 
the ſame Denomination, they muſt be brought into Frac- 
tions of like Denominations, as in the following Example 
is done. 

Let it be required to add . 725 of a Pound, and . 625 of 
a Shilling, into one Sum. 

Firſt, Find what Decimal of a Pound .625 will repre- 
ſent, which is eaſily done if you prefix a Cypher, for then 
half the Number is the Decimal of a Pound. 

The Number with a Cypher prefixed, is . 0625, L is 
03125. 


Then add 0 9 1 | Wasn 


The Sum is 75625 


Subtraftion in DECIMALS, 


Subtraction in Decimals differs but little from Subtraction 
in Integers, only in placing your Numbers you muſt, as in 
Addition, keep Units under Units in Integers, and Tenths 
under Tenths in Decimal Parts. | <1 
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186 Subtraction in DEcimals, 


EXAMPLE. 


Let it be required to ſubtract. 617 from. 84125, which 
| are to be placed thus: I 


From .84125 
Subt. .617 
The Remainder is. 22425 
J. 
So if from 25.75 
You ſubtract 6.9845 


There will remain 18.7655 


Tf the Decimal Parts ineither Number have fewer Places 
than the other, the Vacancy is to be ſupplied by annex- 
ing ſo many Cyphers as will make them equal, or ſuppo- 
ſing them to be annexed. As here, 


| Cyphers.annexed Cyphers yo Brag annexed. 
From 426.4500 rom 426.45 
Sub. 129.6925 The ſame Number Sub. 129.6925 


Reſt 296.7575 The Remainder 296.7575 
Hut if your Numbers given to be ſubtracted are not of 

the ſame Denomination, you muſt, as in Addition, bring 

them into one Denonrination, as in the following Example. 

Let it be required to ſubttact. 3125 of an Ounce Trey, 
from .0625 of a Pound Trey. 

Seeing one is the Decimal of an Ounce, and the other 
the Decimal of a Pound, bring them both into the Deci- 
mal of a Pound, by dividing .03125 the Decimal of an 
Ounce, by 12 of the Ounces in a Pound, and it will give 
.002604.. * . | 

03125 rom . 0025 
T2 002604 Ten: Sub. 002604 


- pw. gr. 
Reſt .059896 = 14 : 8 
Or you may bring them both into the Decimal of an 
Ounce by multiplying . 625 the Decimal of a Pound, by 
12 the Ounces in « Pound, which is the Converſe 1 the 
alt, 
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laſt, and it will give .7500 or .75, both being the ſame. 


0625 From. 75 
„„ Then} dubt. .03125 | 
— 4 | pw. gre. 
+7500 +. \- .-. _ Reſt .97i875=14: 8 
And' ſo of any other; 


Multiplication in Decimars.. 


1. Multiplication in Decimals, both in placing your Fi- 

res, and in the Work itſelf, differs nothing at all from 
Multplication of Integers, only when your Work is 
finiſhed, you muſt take care that with a Daſh of your Pen 
you make as many Places of Decimals in your Product, as 
there are Places of Decimals both in your Multiplier and 
Multiplicand ; but in caſe of want in your Product, annex 
Cyphers to the Left-hand. 

2. In Multiplication of Decimals, it will be convenient 
to make that Number the Multiplicand which contains 
moſt Places, though ſometimes it may be leſs in Quantity. 
And Note, That if both Terms to be multiplied, be De- 
cimals, the Product will be a Decimal ; or if both be 
mix'd, that is, if both Terms conſiſt both of Integers and 
Decimals, the Product will be mix'd : but if one be mix'd 
and the other a Decimal; the Product will ſometimes be 
mix'd, ſometimes a Decimal. 


EXAMPLE I. 


Let it be required to'multiply .75 by .425, the Product 
will be found to be. 31875. | 
- Mul. .425 Multiplicand. 
By .75 Multiplier, 


42125 
2975 


Fucit 31875 


B b b : EX. 
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„ i. 


EXAMPLE UI. 


The Length of a Board is ſeven Foot . 61 5 Parts. 
The Breadth of the Board is one F oot 15 Parts. 
What is the Superficial Content? 
Facit 8.75725, or 8 Foot 2. 
BY” a 74 63. 15 OMA — 


38075 
7615 
7615 


Facit 8.75725 the Product. 


EXAMPLE m. 


Let it be required to multiply 2 Shill. 6 Po by 2 Sbill. 
6 Te 5 1 Pound being ſuppoſed to be the Integer. 
b 1785 e on 77 pr + of a Pound? is. I2 2 


licand: 
125 ie | 
625 p 4, 
250 
125 
J. 5. d. VO 


Facit 015625 e 80 3 3 
The ſame Queſtion perſof med by Vulgar Fractions. 
Mul. Fa Pouhd | 1 Nye 5% 27 33.4 

By i ofa Poung. CIC n bn | 


Facit z of a Pound = 3 at 


The Value of z; of a Pound, by the 4th Note, in Re- 
duction of Vulgar F raCtions, is equal to 3d. 39. as before; 


or if you reduce t into a Decimal by Propoſition the firſt, 

in Reduction of Decimals, the Decimal will be the ſame as 

in the former Work, which may be a Proof of the Queſtion. 
Think it not ſtrange that 25. 64. multiplied by 2 5. 6d. 


produceth but 3d. 34. but you muſt underſtand that 
Fractions 
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Fractions multiplied together become leſs in the ſame Pro- 
portion as Integers by multiplying become greater. 

Some of our Pretenders to Art deny this ; but for the 
Benefit of the young Learner, and to ſtop the others 
Mouths, we ſhall give you a Demonſtration thereof by the 
Firſt of the Second of Euclid. 

Any two Numbers being to' be multiplied together, if 
you divide either or both into as many Parts as you pleaſe ; 
if then you multiply thoſe Parts one by another, the Sum 
of thoſe Products will be equal to the Product of one 
Number multiplied by another. 

Let us divide the fornier Numbers, one into two Parts, 
and the other into three Parts. | 

Firſt, Let us divide one into 15. and 1s. and 64. and 
the other into 25. and into 6-4. then multiply thoſe Parts 
one by another as followeth. 

Firſt, 64. by 6d. or .o25 by. o25 is=.000625 ] 

Secondly, 15. by 6d. or. O5 by .025 is=.00125 
Thirdly, 1. by 5d. or .o5 by. O25 is=.00125 

Fourthly, 6d. by 25. or. 025 by .1 is=,0025 

Fifthly, x 6. by 25. or .,05 by .1 is=.005 
_ Sixthly, 1 6, by. 2.5. or . 05 by 1 is . O05 4. 


F ; Saum of the Products =.01562 
Which Product is the ſame as was found by the Multi- 
Hick jon of the two Numbers before, which ſhews tlie 
Work to be right. | 
ny Bur ſuppoſe the former Queſtion were propounded, and 
2 Shilling, to be the Integer, then the Work would have 
been as undetneath, and the Product would be 6.25 or 


65. 34. 
£m See the Wark. 


2.5 
2.5 


125 
50 


x Facit 6.25 
Thus you may fee your Product will alter in Value, 
according as you alter your Integer, 


B b 2 E X- 
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EXAMPLE iv. 


Let it be required to multiply 57. 125. 94. by 34/65. 3d. 
| TY" E ft 


| Decimal anſwering 12 9 is 6375 
And of 6 g3is:3125 © 
| Then Multiply J 5.6375 l 11 3: 
By . 
28187ñę ́VrXnà. 
dtd vs; 7 | 
2 36373 
1 1691257 
169125 0 
8 — J. . 4 9. 
The Product 18.67421875 = 1813532 


\ 


But ſeeing we have for the moſt park but Occaſion for 


three or four Figures after the Sepatatrix; and ſometimes 
the Multiplications are-tedious and long; we will therefore 
give you a Rule how you may contract your Work, and 
yet ſecure what Places of Decimals you pleaſe. Io do 
which, obſerve the following Method, n 
_ Having ſet down your Multiplicand a uſual, ſet the 
Units Place of your Multiplier under that Figure in your 
Multiplicand, which ſtands as far from Unity as the. laſt 
F dare of your Product is deſired to ſtand, and Write th, 
in the Inverſe Ordet ; then multiply by your. Multi- 
plier, as uſual ; only Mete, That you need only begin in 
vour Multiplicand, wlth that Figure that ſtands over the 
Figure you multiply by; having a reſpect to the Increaſe 
that would come from the following Figures of the Mul- 
tiplicand, placing every ſingle-Product exactly even at the 
Right-hand, contrary to the common Way, and adding 
them as they ſtand, you muſt cut off ſo many Figures in 
your Product as was deſigned, which you may better un- 
derſtand by the Work of the following Example. 


.- See the laſt Queſtion wrought, and but three Figures 


cut off. 


— - Cd 


F . . 
* + &w 6 *. -» 


Multi- 


9 %, 


Diviſion in DECIMAL. 101 
„ 110 Miultiplicand 5.53 
Ru oo gona In 


LOS . 16913 
i ſee the Work <4. pes iba 
© © contraſted much, and tige oo 
Product to three Places as | . „ »A 
was before. ha | OO 
18.674 


So if .125 were to be multiplied by 125, 25 in tho 
third Example beforegoing, and to have four Figures of 
Decimals after the Sepatattix. 


See the Work. 
Multiplicand 128 
Multiplier Inverſe 521. 


"Y 


Here becauſe there was but „ - nl 
three Places, I _ a IS 2 
Cypher, and the Product | 8 
to four Places is the ſame d. g. 
as before. 0156233 


When a Decimal Fraction or mixt Number is to be 
multiplied by an Unit with Cyphers (as 10, 100, 1000, 
Sc.) you need * to remove the Separatrix ſo many 
Places towards the Right- hand as there are Cyphers an- 
nexed to the Unit. So if. 1278 were to be multiplied. 


— 


10 ar mv 
100 „ein 12. 
By j 1000 f The Product will bey 12758 


oo 1278. 


Diuiſion in DECIMALS, 

Diviſion in Decimals differs nothing from Diviſion of 
Integers, either in placing the Numbers, or in the Work 
itſelf: All the Difficulty being in diſcovering the true Va- 
lue of the Quotient; which to do, obſerve the following 
Rule, which is but the Converſe of that in Multiplication, 
and is this that follows. fo 
\ 4 


19e *Drivifion in DEcmMars. 
As many Figures as are cut off in the Dividend, ſo many 
muſt be cut off in the Diviſor and Quotient; or thus, So 
many Figures muſt be cut off in the 22 as will 
make thoſe, cut off in the Diviſor, equal to thoſe in the 
Dividend; taking notice if there be not ſo many in 
Quotient, you muſt add Cyphers to the Lefi-hand. . Note 
aljo, If your Dividend be an Integer, or have. leſs cut off 
than is in the Diviſor, it is convenient you add Cyphers to 
— 1 till they be equal or more; then the Work 
w eaſy. 
|. The following Example will make all plain. 
"7 EILMEFLS: bo 15! 0 

Where the Dividend is a mixt Number, and the Ni- 

viſor an Integer. Divide 742.651 by 41. 
| See the Work. „ 


41) 742.051 (18.113=18:2:3:4 
"Ee ra + 24519 0 0 


1 


332 bor? 


4 
3 


— A. 


A 


— . 


The Quotient 18 Remains. b 2 
is 18.113. 
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AL 


4 O = > 
X 5 2 * 


— 


Where both are mixt Numbers. 
Divide 4672. 565, by 25.635 · 


See the Wark, ; 
8 Ia 


25-635), 4672.565 (182 


In this Example, becauſe theres 
is alike cut off in both, the Q . 
ticat is an Integer. And withad- 25635 
ding of Cyphers, you mult hing 
it as far after the Separatrix as you 210906, 1 
plex J 3030 
58265 
51270 
| 6995 Remainder, - 
EXAMPLE, Il, 
Where both Numbers are Decimals, divide .75 by .0125. 
Seeing I cannot divide, I add Cyphers to the Dividend, 
to wit, two, and there will be alike cut off in both; then, 
as in the laſt Example, the Quotient will be an Integer. 


See the Wark. 
0125) +7500 (60 


"on 


750 


00 
Facit 60 in the Quotient. 

By which you may obſerve, Ibat as Multiplication of 
Fractions decreaſeth their Value, ſo Diviſion of FraQtions 
\ Increaſes the Value contrary in both to the Nature of In- 
3 

his laſt Example is the ſame as if it were demanded 
to divide 15 Shill. by 3 Pence, the Quotient will be found 
to be 60 Pounds. The Proof is eaſy by Multiplication. 

For if we multiply 3d. or .0125 by 60 J. the Quotient 
will be .75 or 15 Shill. as you may ſee by the Work. 


012 
80 
0 F — . — 1 
| ' .. +75909=15 Shill. 
Suppoſing ſtill a Pound terling to be the Integer. 
; E X- 
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"EXAMPLE iv. 


Where the Dividend is an Integer, and the Diviſor a 
Decimal, let it be required to divide 1425; by. 6252. 

Here before Diviſion can be well made, it will be con- 
venient to add a competent Number of Cyphers. 

If you only require the Integral Part of the Quotient, 
add ſo many Cyphers to the Dividend as there are Deci- 
mal Parts in your Divifor, then your Quotient will be 
who)ly Integral; but if you require Decimal Parts, fo 
many Cyphers more muſt be added (beſides the Number 
to make them equal) as you deſign to have Decimal Parts 
in your Quotient. | | 

t us in this Queſtion have three Places of Decimals 

after the Integral' Part-of- the Quotient, which will be 


2379-270, "I PEMD 
ke Sy See the Work. 
6252) 1425-0000000 (2279.270 


LE RT. 
e 


12504 


17460 
12504 


49560 
43704 


57960 
56268 


16920 
12504 


44160 
4374 


396 Remainder. 


Where the Dividend is a Decimal, and the Diviſor an 
Integer. Let us divide . 13975, by 43. 


Sea 
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See the Wark. 


When the Diviſion was finiſhed, 43) .13975 (-0032g 


there were but 3 Figures in my 
Quotient; and ſeeing there ſhould 
be 5 cut off, I therefore annex two 
Cyphers to the Left-hand, as may 
be ſeen in the Example. | 


129 
107 
86 
215 
215 


O 


And if 5.29125 were divided by 42.5, the Quotient 


would be .1245. 
See the Work. 


42.5) 5.29125 (+1245 


425 

1041 
850 
1912 
1760 


2125 
2125 


O 


When any Decimal Fraction or mixt Number is to be 
divided by an Unit with any Number of Cyphers annexed, 
it is but removing the Separatrix ſo many Places towards 
the Left-hand, as there were Cyphers annexed te the 


Unit. 


So if 17.28 were given to be divided 


10 

By 100 The Quotient 
1} 1000 will be 
*C10000 


1.728 
.1728 
01728 
001728 


By what goeth before, it may be obſerved, That if the 
Dividend be greater than the Diviſor, the Quotient will 


Cc 


rither 


195 Diviſan n] Dretwats, 
either be an Integer, or a mixt Number; but if the Div! s 
Tor be greater, the Quotient will be a Deci:aal. | 
Multiplication and Diviſion in Decimals (as in Intever: ) 
interchangeably prove each other. CEL 
To prove Multiplication, divide the Product by the 
Multiplier, quotes the Multiplicand ; er by the Multi- 
plicand, quotes the Multiplier. a | 
To prove Diviſion, multiply the Quotient by the Divi- 
ſor, produceth the Dividend. | 
Befare we leave Diviſion in Decimals, we will give the 
Learner the Reſolution of two excellent Problems, which 
will be of good Uſe, 5 | 
The firſt is having a Multiplicator, to find a Diviſor. 
Divide an Unit wich Cyphers by the Multiplicator, the 
Quotient will be the Diviſor ſought. 
WE XAMP LE 
What Diviſor is that, by which dividing 7315, ſhall give 
a Quotient equal to the Productof the ſame Number, mul- 


tiplied by 125? Tacit. oo8s. See the Mort. 
| 125) 1.000 {.008 
1.000 
| 0 
The PROOF. 
7315 ; oo) 7315-c00 (914375 
125 2 % + * 
72 
36575 — 
14630 8 11 
1 s 221 
* 914375 PFs 4 35 
6. 413 pan | Ly» 32 
Here you may ſee the Product — 
and Quotient are the fame, 92 Gf 
ay 24 
| 60 
' 56 
0 F a0 
1 40 
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Ihe ſecond is, having a Diviſor, to find a Multiplica 
Tor. : 4 ns * * * 
bis is but the Converſe of the former; for if you di- 
vide Unity with Cyphers annexed by the given Diviſor, 
the Quotient wil} be the Multiplicator ſought. 


EXAMPLE. 


What Multiplicator is that by which multiplving 7315, 
ſhall give a Product equab to the Quotient of the ſamę 
Number, divided by, oo8? Facit 125. 

See the Wark. 
008) O08 (125 


— 


— 
16 


2 
4 40 
The Proof is in the laſt. 1 


Golden Rule in DECL1MALS. 


We ſhall not in this Place need to give you a Definition 
of the Rule of Three, that being ſufficiently done in Pulgar 
Arithmetick. | ones FN 

For ſeeing the Rule of Three in Decimab is the ſame, 
both in the ſtating and working of the Queſtion, as in the 
Rule of Three before taught, reſpect being had to the 
Rules in Decimals aforegoing; which'if well underſtood 
any Queſtion of the Golden Rule, though conſiſting of 
never ſo croſs Fractional Parts, will receive its Reſolution 
as eaſily as if the Queſtion were compoſed of Integers only, 
which ſhall be made plain in the following Examples. 

UE IH. 

If 7 Yards and Three Quarters of Cloth coſt 21, 125. 94. 
what will 140 Yards and a half of the ſame Cloth coſt ! 

The Fractional Parts reduced to Decimzls by the Rules 
aforegoing, and ſtated as taught in the Rule of Three in 
Vulgar Atithmetick, the Work. will ſtand as follows. 

bs 1 
= . 1 22 


Golden Rule in Decinats. 
Yds. 2 Tas. 


If 7.75: 2.6375 :: 140.5 
140-5 


131875 
105500 


— 


7. 29) 27561875 (35.563 
IT GEL 


2 
255 


—-— BS J. Fo d. 


4937 Anſwer 25: 11: 2.159 
= . leber 35 11: 3.17 


— — 
2875 
e 
55⁰ 
If a Cheſt of 9 weighing 70 2 gr. 14 1b. coſt 
6. 125. 9d, What will 2 C. 19r. 2116, of the ſame 


_ coſt ? 
he Fractional Parts reduced into Decimals, and ſtated 


85 before taught, e will ſtand as underneath. 


Tf 7.626 : S 87 24375 


TIF 

2564625 . 85 
1099125 Aaſio. 111. 14. 2d. 19. 
732750 | 


4.646) 89 30390655. ( 11.710 
Remainder 1455 QUEST, 
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9UEST. I. 
A Grocer buys 24 Tuns, 12 Hundred, 2 Quarters, 14 
Pounds, and 12 Ounces of Tobacco, for 3678 Pounds, 6 
Shillings, and 4 Pence; What will one Ounce of this 


Tobacco coſt? ; * 
The Queſtion reduced and ſtated, will ſtand thus as 


beneath. 


; : 15. 3. . 
If 492.6316 : 3678.3166 : : . 00558 
000558 


492.6316) 2.0525007 (.00416 
The Work at large is neg- 7) 
lected, only the Product 2 d. the Ounce, fer?, 


and Quotient. 
DURST. IV. 


If 16 Pioneers make a Trench in one Month and 14 
Days, How many Pioneers will make the fame Trench in 
12 Days? Anſw. 56 Pioneers; 28 Days to the Month. 

Bee the rl. 8 5 An 

M. P. M. ' In my Product, becauſe 1 

If 1.5: 16 :: 42857 had but one Decimal Place, I 


9 nannexqd 4 Cyphers, to equal 
—— | theNumberof Decimal Places 
80 | in my Diviſor,that ſo myQuo- 
16 tient might be an Integer. 

42850) 24. 00 0 (56 Nate, This and the two next 
18 Queſlions, are done by the Re- 
214285 verſe Rule. 
257150 
257142 * 
8 
A8 EST. V. 


If when Wheat is fold for 12 Shillings the Quarter, the 
Half- penny W hite- Eoaf ought to weigh one Pound, one 
Ounce, and 12 Penny-Weight; What muſt the Half- 

. A penny 
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portion, and ſo conclude this Rille. 
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penny White-Loaf weigh, when W heat +5 fold he il 
16 Shillings, and 3 Pence the uartet? . 1" 
Half-penny White- Loaf ought to o weigh 4 Ounces inder 


Fenn) - Weight. 0. 2 
J. nn 
„ 1.8123 6226401 
Rl 2 8$1D0s | 


3 "ag | 
1.8125) 68000 (3754 10 8 


136250 

126875 - 
93750 | 
90625 5712 


3¹²⁵⁰ 


9UE 8 7. VI. | "294.4 
What Length of a Board © 9 Inches broad will Walle a 
ſquare Foot, when 12 times 12, or 144 Inches, make one 
oot? Say, if 12; in Breadth require 12 io Length, what 
will 9 in Breadth require? Auſib. 16 Inches it in Length. 
Seer the Work. 5s 
[7 . 97 L. B. 7 
If 42-432 :: 9 | 
I2 3 


. 
— 4. 


* 
| eee 03; 00252:42 (5:85, 
5 MH | | += Þ 19) 144 (16 
' 1 : 9 cc * 4 
— 6 
= 7 
54 8 
—k — * 0 
O c 


Double Golden Rule in NRCIMALs. 


We ſhall here give you. an Example or two in the 
Double Rule of Three in Dicimals, or 2 0 of Plural Pro- 


" QUEST. 


Double Golden Rule in DeiuArs. 201 
QUEST. 1. | N 


If three Labourers in two Months and twelve Days 
thraſh 221 Quarters, three Buſhels, and two Pecks of 
Corn, how muth wilt. nine Labourers thraſh in one 
Month, two Weeks, and five Days? 

nne © 8 
Firſt fay, If 3 thraſh 221.4375, what will g thraſh ? 
uar. | 
Facit 664.3125. 

Say again, If 2.42857 Months thraſh 664.3125 Quart. 
what will 1.67857 Months thraſh? Facit 459.156 equal 
to 459 Quarters, one Buſhel, and one Peck. 


*OUEST. Il. 


Mr. Bridges, in his Lex Mercatoria, Page 222, hath the | 


' following Queſtion. 

If 100 J. in 12 Months gain 8/7. what will 73907. 13s. 
11d. 39. gain in 9 Months? And further ſaith, the moſt 
methodical Way of working this Queſtion will require 
about 300 Figures more than the practical Way, he fhews 
in the Work of the ſaid Queſtion, p. 188 of the faid Book, 
which we will examine. | 


Firſt, Ifay, If1c0:8:: 7390-699 | 


Facit 591-25, 502 ne Year's Gain, 
Say again, If 12: 591.25592 229 
0 9 


5321. 30328 


N . 73443-4419==44 3). 85. 109. the Anſw. 
Here is but about 40 Figures beſides the Anſwer, taking 
in the ſtating of the Queſtion, and all which we might have 
- contracted to much fewer; and his Practical Way, before 
mentioned, hath above 60 Figures beſides the Anſwer ; and 
how he will find a more methodical Way I know not. 
Mr. Bridges had no Reaſon toundervalueDecimal Arith- 
metick ſo much, if he had notice thereof; it and the Loga- 
rithms being two of the moſt famous Igventions the pre- 
| ceding. 
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eed ing Ages have been Maſtersof; and iſwe uſe the Practical 

Way, it's convenient the F rational Parts be reduced jnto 

Decimals, .as in-the annexed Operation is ae. 
Firſt, I multiply by 8, cut- 7390. OF 

ting off 5 Fig. viz. 3 ſor the} 

Decimal, and 2 inſtead of di- — | 

viding by 100; that done, 165725 502 ' 

took half for fix Months, and 

half of fix Months for 3 29 5. 6270 

Months, which two Num- 147-81 39 

bers added, make 443 l. 85. — 

10 d. as before. 1443-44 4418 = 443“. 85. 104 


2 EST. I. 
if 2 Ange be equal to 20 Shillings, and 15 Shillings 
equal to 3 Crowns, and 60 Crowns equal to 15 Pounds, 
and 13 Pounds equal to 12 Guineas; 1 many Angels 
will countervail 650 Guineas ? | | 

S. Ang. 1. 
Firſt, I ſay, If 20: 2 :: 15: Facit 1.5 Angels. 
Crew. Ang. Crap. ; 
Secondly, If 35 1.5 :: 60: Fact 30 Angels. 


Thirdly, If 1 5: —_ 13 : Facit 26 Angels. 
Guin. Ang. Guin, 
Leſtly, If 12: 2b :: 650 : Facit 1408. 333 Angels. 
Anſw.1498.333 Ang. or, 1408 Ang. 2 Shill. and 4 Pence. 
The laſt Queſtion may be wroughr by Diviſion only, 
by placing your Numbers 5 Underneath. 


Here if you| 
multip. the 1ſt, | ry US, 
sch, 7th and | T 
3 ny 192 2 Blei: TT 2 Angels equal 20 Shillings, 
N A and the, Anda; She llangs.cqual = Grywns, 
. Sb ze 7 e el 15 Pounds, 


for 4 Divi- And rg equal 1 2 Guiness, 


— the Qyuoti- What Will 6 — equal? - 
ent is the An: Faheuer, £408 ey IN | | 


Fever which you | 
"Leiſure. K t 3); — 
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In this Queſtion it was required to know, how many of 
the firſt would equal ſuch a Number of the laſt, and by 
ſome is called the Compound Rule Deſcending: But if it 
had been required to know, how many of the laſt would 
countervail ſuch a Number of the firſt; then, in this 
Queſtion. you muſt have multiplied the 2d, 4th, 6th, 8th, 
and 9th, for a Dividend, and the Product of the 1ſt, 3d, 
5th, and 7th, would have been the Diviſor ; and this is 
commonly. called the Compound Rule Aſcending. 


2E 8 T. IV. 


There isa Ciſtern bath three Cocks, the firſt will empty 
the Ciſtern jn;a Quarter of an Hour, the ſecond in half an 
Hour, the third in three — of an Hour; in what 
Time will all the three Cocks empty this Ciſtern? 


H. C. H. 
Firſt, If. 25: 1:: 1: Facit 4 Ciſterns. 
2dly, If 5: 1:: 1: Facit 2 Ciſterns. 
3dly, If. 75: I:: 1: Facit 1.333 Ciſterns. 


* 
* 


7333 
3.) Z. C. 
Then fa If 7.333 : 1 :: 1 


7. 1.0000 (. 13636 equal to 8 Minutes 
| +333) | * 0 : N 
1 


246670 

21999 
8 
46710 
43998 


tell 227120 
woll 2 21999 


—ů— 
51210 


'Dd QUEST, 


204 Double Golden Ruls in * 


; "ns \ 
' IT 24 Nate 


EU . Ve e 


A Conduit hath a 'Cock, which -unhingi into a Ciftern, 
will fill it in 10 Minutes, or of an Hour: This Ciftern 
hath 3 Cocks, one before, and om on 2 ſide; that be- 
ſore will empty the Ciſtern in am Hout; at on the. rig bt 
Side in 2 an Hout, that on the left in 3 of Hour ; in 
what Time will this Ciſtern be filled. ab runnlug? 
. C. 
Firſt ſay, If. 1606: 1:21 Facit ib the filling Cock. 
Secondly, It 1 : 1: Facit1 the eniptying Cock. 
"Thirdly, If 75: 1: 2 1: Facith. 333 empty ing Cock. 
5 Fourthly, If 5:12: 1 Facit 2 £mPtying Cock: 
: Filling Ciſtern=6 | e 
Empt. Ciſtern gg. 333 


| Difference I % * 
Then ſay, If 1.666: 1 :: 1 Wee "a Hours or 36 
Minutes the Anſwer. TRL 


4 Koa 1\ - , 2 bs * 
* ei # p 1 LS 1 © . "© 14 e | * 
a . . 


8 E CT Tk 
A Cock of a Conduit runneth into a Ciſtern, and filleth 
it in five Hours; this Ciſtern hath a Cock that will empty 
it in 12 Hours. In what Time wil the Ciſtern be filled, 
i: both run at once? 
. Firſt, 1 fay, 16.5 Hours all one Ciftern, what will one 
Hour fill? Fact .2 of a Ciſtern, - 
Say again, If 12 Hours empty one Ciſtern, what will 
one Hour empty? Facit .,0833 of a Ciſtern. 
From .2 the filling Cock, 
Subt. .0833 the ng Cock, 


Diff. 1166 


Then ſay, If. 11660f a Ciſtern require one Hour, what 
will one Ciſtern require ? Facit 8.5645, or 8 Hours, 33 
Minutes, and 52 Seconds, the Anſwer. 


2UEST. 


„„ os 
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" OUEST. vn. 


lf Wide worth 151 125. gd. be ſufficient for the Or- 
dinary of 109 Men, when it is worth 257. 15 f. per Tun, 
how many Men will 3 Pounds worth ſatisfy, when Wine 
is worth 50 4. ber. Tun? 

. Alen. Men. 
Firſt Fay, If 15.6375: 100 :: 3: Facit 19.184. 

Say again, If 25.75 J. per Tun ſuffice 19.184, what 
Number of Men will 50/7. per Tun require? Facit 10 
Men ert. 1 


Rule of Pradlice in Drchurars. 


Lthou h we have treated before of the Rule o 


may conſiſt of Integers, and Fractional Parts, and ſeeing 
many times Queſtions may be more eaſily wrought, by 
reducing the Parts into Decimals, whereby the Operation 

will be the ſame as in Integers; we thought fit to give the 
Learrier x Touch thereof, no one having done it before. 

Firſt, If at. any time your Queſtion conſiſts of the Ali- 
quot Parts of two Shillings, your Queſtion may be wrought 
at one Operation, without reducing the Anſwer into. 
Pounds ; tor two Shillings being the Decimal Part of a 
Pound, the Anſwer at two o Shillings is found by {nſpeRion, 
by ſeparating g the laſt Figure N the Right- hand from 
the reſt, fora Decimal F raction; the reſt is Pounds. 


of XAMP LES, 
| TTY | | a” 
At 65. the Yard, what At 84. the Yard, what 
will 64.3 Yards colt ? will 144 Yards colt? 
Anſw. l. 19:5: 91. Anſw. at 25. is 14.4. 
50 25 J for 8 d. is 4.8 or 41. 165. 
24 , Anſw. 4. 16s. 
Dd 2 Aras 


Practice, yet becauſe many times your Queſtion 
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More EXAMPLES. 


=} f 
At 44. the Yard, what 


will 144 Yards coſt? 
At 25. 14.4 
+ Part is 2.4 
Anſiu. 21. 8s. 


(4-) 
At 3d. the Yard, what 
will 145 Yards coſt? 
At 2. 14.5 
+ Part is 1.8125 
Anſw. 11. 16s. 3d. 


And it your Queſtion cool not of Aliquot Parts of two 


Shiilings, you may eaſily divide it into Aliquot Parts, as in 


the Examples following, 


$4. 494 


k © Be 115 
At 94. the Yard, what | At 16 d. the Yard, what 
will 724 Yards coſt ? will 721 Yards coſt ? 
Ts Yards is 72.4 { 75 is 72.1 
z for 6 d. is 18.1 3 for 8 d. is 24.0333 
Z of 6 d. for 3d. is 9.05 { the ſame 24-0333 
2 7745 5 1 
Anſiu. 27 l. 35. nſw. 48 J. 15. 4d. 
And ſo of any other. 


Now ſeeing half the Number of Shillings is the Decimal 


thereof, any Queſtion of Practice, conſiſting of any Num- 

ber of Shilling, may be anſwered by an eaſy Multiplica- 

tion, and the Anfwer given in Pounds, and Parts of a 

Pound ; the Value of which Fraction, by the compendious 

Method of valuing a Fraction of a Pound Sterling, taught 
in Reduction aforegoing, may be known by Inſpection. 


- EXAMPLES. 


i.) n 
At 125. the Yard, what | At 15s. the Yard, what 
will 72 Yards coſt? | will 65 Yards coſt? - 
Mult. 72 1 
By 6 | By 75 
—— | 7 
Prod. 43.2 9 * 
Anfw 4.31. 45. 455 
Prod, 48-75 
| Anſw. 48 J. 155 
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| 


(3) (4-) 

At 1. 135. 9d. theYard, | At 14s. 8 d. the Yard, 
what wilt 48 Yards coſt? | what will 144 Yards coſt? 
For one Pound is 481. | Mult. 144 
Prod. by. 65 for 13s. is 31.2 | By 7 


I of 4.8 ſor 6d. is 1. — 
3 of that for 34. is .6 * 
4.8 3 of 14.4 for 8 d. 
Anſw. 811. 0. 3 


Pr. 105.6 Anſw.1051. 126. 
But if at any time, as often it will happen that your gi- 


ven Number hath a Fraction annexed, ſuch Fraction is to 


be reduced into a Decimal : So will the Operation be as 
eaſy and facil, as if it conſiſted of Integers only. 


EXAMPLE. 
T. At 84. the Yard, what will 672 + Yards coſt? 
Your Number after Reduction ſtands thus, 672.6 
73 for 2 Shillings is - 67.26 
3 of 2 Shillings for 84. is 22.42 


Anſw. is 221. 84. 4d. 34. 18 or F. 


II. At 3s. 64. the Groſs, what will 254 Groſs coſt? 
Your Number after Reduction ſtands thus, 25.75 Groſs. 


Mult. by the Decimal of 3s. 6d. to wit, +175 


12875 
18025 
2575 


4.50625 


Anfw. 4 l. 105. I d. 1. 
Take a Queſtion or two in Averdupoize Weight. 


At 5/. 155. 74. à the Hundred, what will 218 C. 3qr1 
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See the Il rk at large. 
The Weight reduced * thus, 218. 96428 
- Multiply by. „* 5.78229 | 
| 2.17 41 197067852 
e C1 ' 43792856 
Ser Kerſey upon Wingate, | 43792856 
Page 332. | —— FT 724624 
| . 153274996 
| 11 109482140 
A 1266 25. 34. 1 * 3128656.1149666012 | 


The Work by ContraQion i in Multiplication of Decimals. 
M.ultiplicand 218.964 


Multiplicator Inverſe 92287.5 


1094821 


Anſwer, 12661. 25. 34. 32. |, Wh \ 1266. 114. 
as before. f ent — 
— ES. Il. 
At 11. 17 7 5d. 4 the Hundred, what will 57 C. 2 4. 
17 1b. 11 0%, colt? 


The Multiplicand 57.6579 
Multiplicator Inverſe 78178.1 


576579 
461263 
40360 
577 
461 


40 


— 


Anſwer 1070. 185, 6d. 4. 107.9280 
| Take 
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Take a a an or two in Lead- IWiight. 


QUEST. I. 


At gl. 175 5. 54 the Foddder of Lead, what will 17 
Fodder, 14 Hundred, 1 Quarter, and 17 Pound coſt? 19 
Hundred and half, one Fedder, 

The Multiplicand 17.73855 
Mult iplicator Inverſe 9 


See Spiedel's Arithmetical Ex- | 1596470 
tractian, Page 95 and 96, 4 141908 
' where you may find the Work | 12416 
ef this Queſtion, wwhereby jn 142 
may ſee the Facility of this 1-4 


Operation from that. 


Anſwer, 175 l. 15. 10 4. 2 + 


But leſt the Learner ſhould ſtumble in reducing theſe 
Sorts of Weights into Decimals, and ſeeing they are uſeful 
Operations, I thought it convenieat, for the Learner's 
Advantage, to annex a Decimal Table for that purpoſe z. 3 
and it is as followeth. | 
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A TABLE of Lead Weight. 


Lead - Weight in | Pouiitts.| Dici mali. Quar. Oz.|Decim. 
| Decimals,oneFad- — — 

N rue Integer, 21 0961 53 - 3],00002 14" | 
— — 20 . 091575 50 
; Hurd | Decimals. 19 et 
[194974358 112 007783 
118923076 16 .0073260 

171871794 155 . 0068681 
416820512 14. 0064102 
M [13000008 

1121724 005494 
13.666666 11. 050366 
12.615384 1.045787 
11 |-564102 9 -0041208 
10512810 8 . 0036630 
; 91461538 7 . 003205 

8 | 410256 6. 0027472 
| 7 [358974 5 0022893 

61307592 | 4.001835 

A 5|256410 _| 3,-0013730 
41205128 | 2 ,0009157 
| 3]-153846 | 1.600457! 
| 2102564 " _ 

11 051282 Ounces. Dremali. 
Quarter Hundred 15. 004292 
Deci mals. 14 .0004006 | 
. 13 |.0003720 

31.038461 12.003434 1 

2.025641 11.003 148 

11.012820 10. 002861 

— 9. ooo2575 

Pounds. Decimals. | 8. oo 2289 

— — | 7 |.0002003 

271.01 2362 6].0001717 

26].01190 5 |.0001430 

251.0114469 4 |-0001144 

24|.0109890 3. 00085 8 

231.0105311 2 |-00005 72 
422 0100732 1 j.0000286 


QUEST. 
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9UEST. II. 


At 91. 115. 14. 1 the Fodder, what will 18 Fodder, 
1 z Hundred, 3 Quarters, 17 Pound, 13 Ounces coſt ? 
"be Weight reduced by the foregoing Table, is 18.713 


Multiplicator Inverſe 52655.9 


1684197 

93507 

9357 

1122 

: 37 

Anſwer, 1781. 16s. 74. fere. 9 


Product 178.8289 


Note, Though ſome of the foregoing Queſtions be 
wrought by Multiplication in Decimals, and not by the 
Practical Way of Aliquot Parts before taught, the Reaſon 
thereof is, That in thoſe, and the like particulat Queſti- 
ons, the Practical Way is more intricate and tedious, and 
requires more Figures than the Method here uſed, as may 
be obſerved, if the Reader peruſe Mr. SpiedelPs Arithmnitt- 
cal Extraction, Page 95, 96, and 97, in the Practical 
Way of the ſaid Queſtions. : 

Here follows a Queſtion or two in Exchange, and fo 
we will conclude this Rule. 


9UEST. I. 


A Merchant hath received a Bill of Exchange for 5934 
Pieces, at 7 Shill. g 4 Pence per Piece, what Sterling Mo- 
ney will they amount to? _ 2317. 165. 8d. 24-4. 

The Work. 
Number given 593.5 


—y 


7 for 5 Shillings is 148.375 
73 for 2 Shillings is 59.35 

54 of 5 Shillings for 6d. is 14.8375 
2 of 64. for 3d. is 7.41875 
+ of 3 d. for 39. is 1.85468 


Sum 231.83593 
Ee DUEST. 
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AES. I. 


One hath changed 759 Double Piſtolets at 11s. 89. + 
— Piece, what will they come to? Anjw. 4441. 65, 
7d. 2 | 
— Given Number 759. 


2 for 10 Shillings 379.5 
18 of 10s. for 15. 37.95 

+ of Is. for 64. 18.975 

3 of 64. for 2d. 6.325 

2 of 2d. for 29. 1.58125 


The Sum 444.3312 5 


Hereunto let us annex a compendious Method of Buy- 
ing or Selling, by the Hundred Neat, or Hundred ver- 
. as oft as your Queſtion is but of a ſmall Price. 

or the Little, or true Hundred, for as many Farthings 
as the Pound coſts, account twice ſo many Shillings, and 
once ſo many Pence. | 

For the great Hundred, or 112 Pound, as many Far- 

things as the Pound coſts, twice ſo many Shillings, and 
once ſo many Groats the Hundred Groſs will coſt. 


EXAMPLES in both. 
I. At 34. ; the Pound, what will 100 Pound coſt? 


F 1 hk & d. 

, 3d. 2 is 14 Farth. twice ſo many Shill. are 28, or x 8 o 
nce ſo many Pence are 14, or | 0 

| Anſwer, 11.. 95. 2d. Sum 1 9 2 


II. At 24. 19. the Pound, what will the Hundred 
Averdupoiſe, or 112 Pound, coſt ? 


E. „ 

2d. | is 9 Farth. twice ſo many Shillings are o 18 © 
Once ſo many Groats is o 03 o 
Anſwer, 10, 15. Sum 1 01 o 

; 1 
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T ſhall in this Place annex one Queſtion, to make the 
Learner a good Huſband, if poſſible. 


The Queſtion is, that if one ſquare Yard of Land coſt 


a Penny, what will buy an Acre, 160 Perches being an 


Acre, and 7 Yards a Perch? 

Yards in a Perch 7 Perches in an Acre 160 

Multip. by itſelf 7 Square Yardsina Perch 49 
Product 4949 | 1440 

Square Yds. in a Perch. 640 


Yards in an Acre 7840 
At 19. the Yard, what will 7840 Yards coſt? *© 


ENS 6513=44: 
Facit 321. 135. 4d. 

And the yearly Rent which 321. 13s. 4d. will purchaſe 
at 6 per Cent. Compound Intereſt, or the Annual Reat of 
an Acre, will, by the Rules in Compound Intereſt follow- 
ing, be found to be 1.96. or 1. 19s. 2d. 1g. 18, very 
near 40 Shillings. | 

Whereby it is evident, That he that ſpends one Penny, 
ſpends or makes away a ſquare Yard of as good Land as 
moſt in England, from him and his Heirs for ever. 

And it is a Queſtion whether England be worth 20 
Shillings an Acre annually, taking one Acre with ano- 
__ How much good * we make away, it is eaſy 
to judge. 

And he that ſpends a Penny a Day, ſpends one Pound, 
one half Pound, one Groat, and one Penny; and ſo by 
conſequence, two Pence a Day will be two Pounds, two 
half Pounds, two Groats, and two Pence; and three Pence 
three Pounds, three half Pounds, three Groats, and three 
Pence, Cc. per Year. 
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Extraction of the Square Root. 


| Square Number is that which is contained under two 
27% £qual Numbers, or which is equally equal. 

504 is a ſquare Number, contained under 2 equal Num- 

bers; to wit, 2 and 2; for two times 2 is 4: And the 

ſquare Number 9, is contained under 3 and 3; for 3 times 

3 makes q; and of the reſt as in the following 1 able. 


A Table of Squares, with their Genitive equal Numbers, as 
iar as the firſt 9 Digits. 


qual Numbers — squares 
into I —— i LI 
2 —— into 2 —— 1 4 
—— into 3 —— . 2 
—— into 4 —— is 16 
into 5 —— ig 25 
| into 6 —— is 36 
— into — 49 
18 into — | 64 
9 in to 9 — is 81 


And when it is required to extract the ſquare Root of 
any given Number, we have nothing to do but to find 
. Number of which it is compoſed: So if the 

dt of 16 were required, it would be found to be 4, as 
in the ſaid Table. 

Here 4 is the Root, called by ſome the firſt Power, 
and 16 is the Square, called the ſecond Power. 

Of Numbers to be extracted, are three Sorts. 

Fir, Single. 

Secondly, Compound. 

Thirdly, Irrational. 

Single are ſuch Squares as are compoſed, or made up of 
any of the 9 Digits; of which Sort are thoſe in the afore- 
' going Table, 

Compound 
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Compound are all ſuch Squares that are compoſed of 
more Figures than one, as 100, whoſe Root is 10; 121, 
whoſe Root is 11; or 144, whoſe Root is 12, Cc. 

Irrational are all ſuch Squares, whoſe Roots cannot be 
diſcovered by Art exactly, neither in whole Numbers or 
Fractions, but ſomething will ſtill remain, there being no 
Proportion yet found betwixt an irrational Number and 
its Root; ſuch Numbers are 3.7 .19. 74. 156 , 751, 
Sc. 

The Extraction of the Square Root is not much unlike 
Divition ; only there our Diviſor is fixed, here we are to 
ſeek a new one for each Operation. 

The Root of any ſingle ſquare Number is found by In- 
ſpection, as in the foregoing Table may be ſeen. 

But if it be a compound ſquare Number, it muſt be pre- 
ared by pointing thus: Make a Point under your Unit's 
lace, and omitting one, point every other Figure. And 

as many Points as your Number contains, ſo many Figures 
will your Root conſiſt of. 

Then proceed by the following Directions. 


A Rule to he got by Heart. 


The Root of your firſt Period you 
M11? place in Quote, if you work true : 
l poſe Square from your ſaid Period then 
You muſt ſubduct; and to th* Remain. 
Another Period being brought, 

You muſt divide as here is taught, 
By the double of your Quote, but ſee 
Your Unit's Place you do leave free ; 
Which Place will be ſupply'd by th' Square 
Of your next quoted Figure there : 
Next multiply, ſubduct, and then 
Repeat your Work unto the End ; 
And if your Number be irrational, 
Add Pairs of Cyphers for a Decimal. 
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EXAMPLE. 


Let it be required to find the Square Root of 451584. 


Having pointed it as in the Work, 
ſhews the Root will have three Places. 

I. Seek the greateſt Root of your firſt 
Period 45, which by your Table you 
will find to be 6, which place in your 
Quotient, and the Square thereof under 
45 your firft Period, ſubtract 36 from 
45, reſt 9. Ibis is your firſt Work, 
and is no more to be repeated, 

2. To the Remainder bring down 
your next Period 15, makes 915 for a 
Dividend, or, as {ome call it, a Reſol- 
vend, as you may ite in the Work. 


3. Double your Quote 6, makes 12 
for a Diviſor, then teck how oft 12 in 
g1, or how oft 1 in g (tefcrving the 


Unit's Place for the Square of my ſought 


Figure) which I find to be 7, which I 
place in my Quotient; and to ſave 
trouble of Addition, to the Right-hand 
of my Diviſor as a Part thereof, making 
it 127; then multiplying 127 by 7, the 


Product I place under my Dividend, or 


Reſolvend, as you ſee, 

This Work is every time to be re- 
peated. 

4. Subtract 889 from 915, reſt 26, 
to which I bring down my third and laſt 
Period 84; then ſhall I have 2684 for 
a new Dividend, to 1 Reſolvend, as you 
may fee in the Work itſelf, 


127)g15 
738 


127)915 
88 


The Work. 


451584 (6 


36 


9 
451584 (6 


36 


451584 (67 


30 


9 


——— 


451584 (67 
36 . = 


— 


J 


— 


2684 
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5. Double your Quotient 67, factt 451584(672 


134 for a new Diviſor ; then I aſk how 
oft 134 in 268, (ſtill reſerving my Unit's 36 


Place in the Dividend) or, which is the — 
ſame, how oft 1 in 2? 127)915 
889 
1342) 2684 
2684 
0 


Anſw. 2 times, which I place in my Quotient, and like- 
wiſe on the Right-hand of my Diviſor, making it 1342 
then multiply ing 1342 by 2, the Product, to wit, 2684, 
I place under my Dividend, and ſeeing they are equal, 
and that nothing remains, I find my Number was a ſquare 
rational Number, and the Root is 672. 


To prove your Work, multiply 672=Root 
By. 672 


1344 
4704 
4032 


451584=given Number. 


Aſter the like manner the Square Root of 2985984 
would be found to be 1728. 

But if your Number to be extracted, have a Remain- 
der, then you may know it is irrational, and the Root 
cannot be got exact: Although by adding Cyphers, you 
may come as near the I ruth as you pleaſe. 


EXAMPLE. 


Let it be required to extract the Square Root of 160, 
or, which is the ſame, to find the Length of one Side of 
a ſquare Acre, 

Having 
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Having pointed my Number, and See the Mork. 
wrought as before, I find 12 for my 160) 12.649171 
neareſt Root, and 16 to remain; to 3 
which adding two Cyphers, I find my 1 
next Figure to be 6, which I cut off 
from the reſt, as part of a Decimal 22) 00 
Fraction, which by continually ad- 44 
ding Pairs of Cyphers to each Re- 
mainder, I increaſe to 5 Places, 246) 1600 
which ts exact enough, not wanting 1476 
2 Parts, if Unity were divided into 
a hundred thouſand Parts ; for if 2524) 12400 
I fquare 12.64911, it will produce 10096 
159-99998 37921. — 

hus the Square Root of any mixt 25289) 230400 
Number may be found, the fractional 227601 
Part firſt reduced into even Places of — 
Decimals, or ſupplied, if need be; fo 252981) 279900 
if the Square Root of 174 were re- 252981 
- to 3 Places of Decimals, the — — 

ork would ſtand as here, and the 2529921) 269 190⁰ 
Square Root would be 4. 183. 2529824 
162079 
See the Nor. 
17.500000 (4.83 
16 
810150 
81 
828) 6900 
6624 
8363) 27600 
25089 
2511 
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The Square Root of a Vulgar Fraction, that is commen- 
ſurable to its Root, may eaſily be found, o extracting 


the Square Root of the Numerator for the Numerator of 
the Root, and likewiſe the Square Root of the Denomi- 
nator for the Denominator of the ſaid Root, which Frac- 
tion is the Root ſought. So if the Square Root of 38, were 
required, it would be found to be +, for the Square Root 
of G is 3, of 49 is 7, equal to 3: and ſo of any other. 

After this manner may the Square Root of a mixt Num- 
ber, which is commenſurable to its Root, be eafily found. 

But if your Fraction be incommenſurable to its Root, 
then the beſt way will be to reduce it into a Decimal, and 
extract the Root as before taught. 

So if the Square Root of x% were required unto 4 Places 
of Decimals, it would be .1936, as you ſee in the Work. 

35 is equal to. 0375 
Then .0375 (. 1936 


29) 275 
261 


383,) 1400 
1149 


3866) 25100 
23196 
1904 And ſo farther if you pleaſe, 

But if you have it to fall in ſome Operation, you may 
_ its radical Sign before it thus, / 283 and ſo of any 
other, 

In the laſt Place, I will ſhew how to find the Square 
Root of an irrational Number nearly, without the Help 
of Decimals, being a uſeful Notion for ſuch as underſtand 
not thoſe Fractions: And it is thus. 

After you have found the integral Part of your Root to 
its Quadruple, add Unity for the Denominator of the 
fractional Part, and the Remainder doubled is Numera- 
tor: So the Root of 160 in this Method will be 1223 ; 
and thus of any other, 
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Extraction of the Cube Root. 


Cube Number is that which is contained-under 
3 equal Numbers, or which is equally equal. 

8 is a Cube Number, contained under 3 <qual Num- 

bers, to wit, 2.2 and 2, for 2 times 2 is 4, and 2 times 

4is 8; and the Cube Number 27, is contained under 3.3 

and 3, for 3 times 3 is 9, and 3 times 9 is 273 and of the 

teſt as in the following Table. 


1. 


A TABLE of Cubes, with their Genitive equal Numbers 
as far as the 9 Digits. 


| Equal Numbers. Cubes. 
I into 1 into I Is — 1 
2 into 2 into 2 —— is — 8 
3 into 3 into 3 is — 2 

4 into 4 into 4 I 64. 
5 into 5 —— into 5 is 125 
6 into 6 into 6 is ——| 216 
7 — into into 7 Is ——| 343 
8 into 5 into 8 is —| 512 
9 into 9 into is 729 


And when it is required to extract the Cube Root of 
any given Number, we have nothing to do but to find 
that equal Number of which it is compoſed; ſo if the 
Root of 64 were required, it would be found to be 4, as 
in the Table. | | 
Here 4 is the Root, or firſt Power, and 4 times 4 is 16, 
the ſecond Power, and 4 times 16 is 64, or the third 
Power, which is the Cube. 

Of Cube Numbers to be extracted, are three Sorts. . 


Firſt 
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Secondly, Compound. | 

T hird.y, Irrational. "ho 

Single are all ſuch Cubes as are compoſed or made up of 
any of the 9 Digits, of which Sort are thoſe in the fore- 
going Table. 

Compound are all ſuch Cubesthat are compoſed of more 
Figures than one, as 1c00, whoſe Root is 10, or 1331, 
whoſe Root is 11, or 1728, whoſe Root is 12, &c. 

_ Irrational are all ſuch Cubes, whoſe Root cannot be 
diſcovered by Art exactly, neither in whole Numbers, 
nor Fractions, but ſomething will fill remain, there being 
no Proportion yet found betwixt an Irrational or Surd 
Number and its Root; ſuch Numbers are 5. 7. 36. 160. 
1526, Cc. 

The Extraction of the Cube Root participates ſome- 
thing of the Nature of Diviſion, yet a deal more difficult. 
The Root of any ſingle Cube Number is found by Inſpec- 
tion, as in the foregoing Table may be ſeen. 

But if it be a Compound Cube Number, it muſt be 
prepared by pointing thus: Make a Point under your 
Unit's Place, and omitting Two, point every third Fi- 
gute, and as many Points as your Number contains, fo 
many Figures will your Root conſiſt of, Then proceed 


by the following Directions. 
A Rule to get by Heart. 


The Cube of your firſt Period take, 
And of its Root a — mate; 
Which Root into a Cube muſt grow, 
And from ycur Period taken fro : 

4» »  To'the Rethainuer then you muſt 
Bring down anotber Period juſt ; 
Which being done, then you muſt ſee 
Yeur Number ftreight divided ble 
By juf three hundred times the Square 
— what your Quotient Figures bear; 
hich do, ſo that you in may take 
Dye Fatt your Quotient Figures make ; 
L/, fquar'd ond multiply'd by th*-reft 
And Produt#t thirty times expreſ?, 
Ff2 Tha 
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The Cube of your laſt found Figure too 
You muſt 7 in, 2 you S; ap 
| Repeat your Mort, and fo deſcen 
From Point to Point unto the End; 
That done, if ought remain there fhall 
Add trebled Cyphers for a Decimal. 


EXAMPLE. 


Let it be required to extract the Cube Root of 46656. 


I. Firſt, Point your Number as directed, whereby you 
may ſee the Root will have but two Places. 
2. Seek the greateſt Root of your firſt Pe- 
riod 46, which by the aforegoing Table you 46656 (3 
will find to be 3; which place in your Quoti- - 
ent, and the Cube thexcof 27 place under 46. 2 
Subtract 27 from 46, and there will reſt 19, —— 
as you ſee, if you obſerve the Work: This is 19 
your firſt Work, and no more to be repeated. 
. To your Remainder 19, bring down your next and 
laſt Period 656, and it will make 19656 for a Dividend; 
thed ſquare your Quotient, 3 makes 9, which multiply by 
300, produceth 2700 for a Diviſor. Seek how oft 2 in 19; 
Anſw. But 6 times, becauſe of the Increaſe that will come 
from my Quotient. Then I multiply my Diviſor by 6, and 
the Product 16200 I place orderly under my Dividend, 
having ſeparated them with a ſmall Line; then proceed to 
find the Increaſe coming from my Quotient ; thus ſquare 
your laſt Figure 6, facit 36, which multiply by the reſt of 
your Quotient here by 3, facit 108, and this by 30, facit 
3240, which place orderly under my laſt Number 16200; 
th-n cube the Figure laſt placed in your Quotient here 6, 
facit 216, which place orderly under your laſt Number 
3240, and add your 3 Subducends (for ſo may you have in 
every Operation aſter the firſt) into one Sum, facit 19656; 
and ſeeing it is equal to my Dividend, and no more Periods 
to bring down, I ſee my Work is finiſhed, and my Num- 
ber a right Cube Number, and the Root is 36. 
Note, As many Operations or Periods as you have, ex- 
cept the fit, ſo oft this laſt Work is to be repeated. 


N See 
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See the Wark. 
46656 (36 Quote equal the Root. 


* 


2700) 19656 Dividend. 


16200 
3240 ö Subducends. 
216 


Sum 19656 From Dividend ſub. 


Reſt oo 
* "4 ROO 80 ; 
oot 3 uare 129 
36 Root 36 
216 76 
108 3688 
Square 1296 46656 


EXAMPLE lI. 


Let it be required to find the Cube Root of this Num- 


ber 6 097125. 

91 Pak ders: my Number, by which I ſee my Root 

will have four Places, | 
2. Next, ſeek the greateſt Root of your firſt Period 


67 Þ which by the Table is 8, which place in your Quote, 
an 


the Cube thereof 512, place under 672,-and ſubtract, 
Reſt 161; this is the firſt Work, and no more to be re- 
-peated, +! | 
* 673373097125 (8 
512 
161 ä 
3. To the Remainder 161, bring down your next Period 
373, makes 161373 for a Dividend, to which 19200 (being 
300 times the Square of 8 your Quotient) is a — 
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and conſidering how oft my Diviſor is contained in m 

Dividend (G as to allow Place-for\my:S$ubducends) I find 
it 7 times; place 7 in the Quotient, by which multiplying 
my Diviſor, the Product I place under my Dividend tot 
my firit Subducend. Next, I ſquare my laſt Figure 7, 
which multiplied by 8, and then by 30, gives 11760 for 
my ſccond Subducend, which I place =_— my laſt, and 
the Cube of 7, my laſt quoted Figure, is my third Subdu— 
cend, which | place under the other two, and adding them, 
the Sum is 146503, which I ſubtract from my Dividend, 
and the Remainder is 14870; then will the Work appear 


thus: of | 
673373097125 (87 
"TH... ST 
1 Divifor 19200) 161 373 Dividend 1. | 
ee 
4 5 Subducends. 
200; 343 
Sum 146503 From Dividend ſubtract. 
tn did: IRR 4“ (1 03 1) Up91 20 21 05.1 


AL TODOS Of F- 
3. Tothis Remainder bringdownyour next Peribd 097; 
then will your ſecond Dividend be 14870097, to which 
227707 00 (being zoo times the Square of your Quotient 
87) is the Diriſor, and dividing by the Caution before 
given; Inu chenext Figure of my Root to be 6, and my 
ff Subducend':is 13624200 ſquare 6, fact 36, which 
multiplied by 87, makes 3132, and this by 3o, gives 
93960 for my ſecond Subiluceng, and the Cube of 6, which 
is 216, is my third Subducend ; which placed as before 
taught, and as you ſee in the Work, and then added, the 
Sum is 1378376, which I ſubtract from my laſt Divi- 

dend, and the Remainder is 1151721. 

D * ben will che Work appear as in the following Ope- 

Werl IVI 31 N , 5 18 N 


e 1 


6733730 
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, 
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1. Diviſor 19200) 161373 Dividend (1.) 


I 34400 Ji 
11760 Jenaer. 
343 


Sum 146503 From Dividend Sub. 


2. Diviſor 2270700) 14870097 Dividend (2.) 


13624200 


93960 {Sabducends 
216 


Sum 13718376 From Dividend Sub. 


Reft 1151721 


4. To this Remainder-bring down the laſt Period 125, 
and your third and laſt Dividend will be 1151721125, to 
which 230212800. is Diviſor, which is 300 times the 
Square of 876 your Quotient; and dividing as before, I 
find my fourth Figure to be 5, and my firſt Subducend is 
1151064000, and mult. 876 by the Square of 5, and that 
by 30, gives 657000 for my ſecond Subducend, and the 
Cube of 5, to wit 125, is my third Subducend, which 
added into one Sum, makes 1151721125 and ſeeing it 
is equal to my laſt-Dividend, and no more to bring down, 
ſee my Work is finiſhed, and the Number given, a 
right Cube Number; and my Root ſought is 8765. And 
the whole Work appears as here. 


f 


673373997125 
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- 673373097125 (8765 


312 


(r.) Diviſor 19200) 161373 Dividend (1. ) 


134400 | 
11760 f Subducends. 


343 
Sum = 146503 From Dividend Sub. 


(2.) Diviſor 2270700) 14870097 Dividend (2.) 


13624200 
93960 f Subducends. 
5 


Sum 13718376 From Dividend Sub. 


(3. ) Diviſor 230212800) 115 172 1125 Dividend (3.) 


115 1064000 
657000 o bauern, 
125 
Sum 1151721125 From Divid. Sub. 
Reſt oo 
SF ROOF. 
Root 8765 Multiply 76825225 Square 
8765 Pala. By 357665 
43825 84126125 
52590 400951350 
61355 537776575 
70120 614601800 
76825225 Square, | 673373097125 Cube. 


But if your Number to be extracted have a Remainder, 
it is then an irrational Number, and the exat Root canace 
Z y 

2” 
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by Art be diſcovered, though you may find it near enough 
for Practice; if to the Remainder in every Operation you 
add 3 Cyphers, and fo work as far as you will. | 


EXAMPLE. 


Let it be required to extract the Cube Root of 282, 
or, which is the ſame, to find the Side of that Cubical 
/ Veſlel which ſhall juſt contain a Gallon of Ale, being 
282 ſolid Inches. 
The Mort. 


282 (6.557 
216 


. = — 8 
— 
- — — 


i 
: 


4 
+- 
f = 
! 
* 
| 
[1 {4 
4 *% 
log © - 
4. 


10800) 66000 


Seeing there will be but 54000 
one Point in the given Num- 4500 
ber, the Integral Part of 125J 
the Root is found by In- 
ſpection by your Table, 58625 


and is fix Inches; then 


adding three Cyphers to] 1267500) 7 375000 
every Remainder through- 
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out the whole ration, 6 00 

I find the oral Part, 5e 1 
to three Places of Decimals, 125 i 
to be .557; fo that the id 
Side of the Cubical Veſſel 6386375 q 
is 6 Inches and 557 Parts of | 1 


a Thouſand. And thus of | 128707500) 988625000 


1 


1 

any other. | — i i 
900952500 is 12 

| 962850 8 

| 343 'Þ 

| I 

901915693 Fl 


Remainder 86709 307 
And after this manner may the Cube of any Fraction, 

or mixt Number, be found, by reducing the fractional 

Part into Decimals, either of 3, 6, 9z or 12 Places, as 


you deſire your Root to be leſs or more exact. 
G So 
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So if the Cube Root of 4 were required, the Work 
to 3 Places of Decimals would ſtand thus, and the Root 


will be. 908. 
See the Tork. 
+7 50Cccoco (. 908 


729 
2430000) 21cc o αο 


19840 c ο b 


172800 
512 


20013312 


Reſt 986688 

So the Cube Root of 25% will be 2.9481, and ſo ot 
any other, | 

But if your mixt Number or Fraction be commenſu- 
rable to its Root, then you may extract the Cube Root 
of the Numerator for the Numerator of the Root, and 
the Cube Root of the Denominator for the Dcnominator 
of the ſaid Root; fo the Cube Root of zu will be ; for 
the Cube Root of 27 is 3, and of 64 is 4, which is Z 
and ſo of any other. | 

But if your Fraction or mixt Number be incommen- 
ſurable to its Root, you muſt work as before; or it you 

have no pieſent Occaſion for it, you may prefix its radi- 
cal Sign. So the Cube Root of 15 would be expreſicd 
thus / 33 ; and ſo of any other. 

As in the Square Root, ſo here I will ſhew you how 
to find the Cube Root of an Irrational Number near, 
without the Uſe of Decimal Fraction, and it is thus: 

After you have found the Integral Part of your Root, 
to the Treble thereof add Unity, and that Sum added to 
the Square of the ſaid Root tripled, is the Denominator 
to which the Remainder is Numerator ; ſo the Cube Root 
of 282 will be found to be 614, which is near enough for 
ordinary Practice, or which is the ſame, if you find the Dif- 

ference betwixt the Cube of the Root, and the Cube of 


the Root Plus Unity, you have the Denominator as * 
or 
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For the Cube of the Root 6 is 216. and the Cube of 
”, viz. the Root oa Unity, is 343; their Difference is 
127, which is the Denominator as before. * 


* 


6 


— 


The Uſe of the Square and Cube Roots. 


E RE follow ſome Uſes of the Square and Cube 
Roots, both in Arithmetick and Geometry. 


PROBLEM I. 


To find a Mean Proportional between any two Num- 
bers given. 


RULE. 


The Square Root of the Product of the given Num- 
bers is the Mean Proportional ſought. | — 4 ab 

So a Mean Proportional between 16 and 64 will be 32. 
| This Problem is of excellent Uſe in finding the Side of 
a Square equal to any Parellelogram, Rhombus, Rhomboides, 
Triangle, or regular Polygon. 

For if in a Parallelogram you ſuppoſe the, two Sides, or 


in a Rhombus or Rhombaides, the Side and Perpendicular 


falling thereon : In a Triangle, the Baſe and + the Per- 
pendicular, or Perpendicular and + the Baſe; and in a 
regular Polygon, the + Perimeter and Perpendicular, or Z 
Perpendicular and Perimeter ; I ſay, if you ſuppoſe them 
as two Numbers given, and by the foregoing Problem 
find a Mean Proportional given, is the Side of a Square 
equal ſought. | 
From this Problem by Conſequence follows Prob. 2. 


of $/# W- 


To find the Side of a Square equal in Area to any given 
Superficies whatſoever. 41 45 


R U 7 E. f 4 0 7 
The Square Root of the Content of any given Super- 
ficies is the Side of the Square equal ſought, 8 
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So if the Content of a given Circle be 160, the Side 
of the Square equal will be 12 45 ere, or more exact in 
Decimals 12.649 1 f. | 

Here if you ſuppoſe the Content to be the Product of 
two Numbers, as in many Caſes it is, it will be the ſame 
as to find a Mean Proportional betwixt thoſe two Numbers, 


PROB. III. 
The Area of a Circle given, to find the Diameter. 
„ | RULE. 1 

As 355: To 452. or as 1 to 1.273239 : : So the Area: 
To the Square of the Diameter. 

What Length of Cord will fit to tie to a Cow- Tail, the 
ether End fixed in the Ground, to let her have Liberty 
of eating an Acre of Graſs and no more, ſuppoſing the 
Cow and Tail to be 5 Yards and a half, 

Say, As 355: To 452 : : So 160 being the Area of a 
Circle, whoſe Content is an Acre: To 203-7183) whoſe 

Square Root is the Diameter (viz.) 14.27 3 Perches, the 
Semi- diameter is 7.136 z from which ſubtract one Perch 
for the Co and Tail, reſt 6.136 Perch. for the, Length 


of the Card. . 

PRQB. IV. | 
The Area of a Circle given, to find the Periphery. 
+344 V0 RULE. | 


Say, As 113: To 1420, or as Ito 12.56637 : : So the 
Area : To the Square of the Periphery. | 
os if the Area of a Circle be 160, the Periphery will 
be found to be 44.84 fers. 

18 f 1 PR OB. V. | 
The Sum of the Squares of two Numbers 1 5 
with the Square of the + Sum being given, to find the 
Nuinbers. 
XUL E. 

From the Sum of the Squares ſubtract the doubled 
Square of the £ Sum, half the Remainder is the Square 
of + their Difference; and if to the ; Sum you add their 
half Difference, you have the greater Number, and by 
Subtraction, the leſs, 

Let the Sam of the Squares of 2 Numbers be 3161, 
and the Square of their 1 Sum 1560.25, and let the 2 
Numbers be ſought, The 
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The doubled Square of the £ Sum is 3120.5, which ſubt. 
from the Sum of the Squares 3161, there will reſt 40.5, 
half of which is 20.25, whole Square Root is 4.5, and 
is the. Z Diff. which add to the Square Root of 1560.25 
(viz.) 39-5, and it will give 44, the greater Number; 
and if you ſubt, 4.5 from 39.5, you have the leſs, to wit 35, 


PROB. VI. 

The Sum of the Squares of two Numbers, together 
with the Square of their Z Diff, being given, to find the 
Numbers themſelves. N 

Ur | 

From the + Sum ſubtract the Square of ; their Diff. 
the Remainder is the Square of the + Sum of thoſe two 
Numbers; then work by the laſt. 

Let the Sum of the Squares of two Numbers be 3161, 
and the Square of their half Diff, is 20.25 ; I demand the 
two Numbers, 

Half the Sum of the 72 is 1580. 5, from which 
ſubt. 20.25, the Square of their half Diff. reſt 1560.25, 
whoſe Square Root is 39.5, which is the & Sum; and 
the Square Root of 20.25, is 4.5 ; then the Sum of 4.5 
and 39.5 is 44, the greater Number; and their Diff. is 
35, the leſſer Number, 

| P ROB. VII. 

The Sum of the . of the half Sum, and half the 
Difference of two Numbers, with one of them, being 
given, to find the other. The Rule follows. 

From the doubled Sum of the ſaid Squares ſubtract the 
Square of the given Number, the Remainder is the Square 
of the Number required. 

Let the Sum of the Squares of + the Sum, and & the 
Diff. of 2 Numbers be 1580. 5; and let the leſſer Number 
be 35, from 3161, the double Sum of the Squares, ſub- 
tract 1225, the Square of 35, the Remainder is 1936, 
whoſe Square Root is 44, which is the other Number. 


PROB. VIII. 
Any two Sides of a right-angled Triangle being given, 
to find the third Side, 
In this ufeful Problem lies hid a great Part of the Ma- 
thematicks, the Invention whereof is fathered upon Py» 
thagoras ; the Demonſtration thereof Zuchd hath in the 


47th 
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47th Propoſition of the firſt Book of his Elements of Geo- 
metry ; where it is proved that the Square of the Hypo- 
thenuſe, or longeſt Side of a right-angled Triangle, is 
equal to the Sum of the Squares of the Baſe and Perpen- 
dicular, or the other two Sides. | 

. In the annexed Triangle ABC, let the Baſe or Ground 
AB repreſent the Breadth of a Moat or Ditch, and let 
the Perpendicular B C repreſent the Height of a Caſtle, 
Tower, or City Wall, and let the Hypothenuſe, or longeſt 
Side, reprefent the Length of a Scaling-Ladder, | 


Let the Baſe AB, 
or the Breadth of the 
Ditch be 40 Yards, 
and the Perpendicu- 
lar BC, or the Height 
of the Wall, be 30 | 
Yards; what Length 85 
will the Hypothenuſe 
AC, or the Scaling- 40 Yards. 

Ladder be ? A B 


RULE. 


The Square Root of the Sum of the Squares of the Baſe 
and Perpendicular, is the Length of the Hypothenuſe. 
Anſw. 50 Yards the Length of the Ladder. 

For the Square of the Baſe 40 is 1600 

And the Square of the Perpend. 30 is 900 


The Sum is 2500 (So the Root. 


25 


O00 5 
But if the Breadth of the Ditch were required, and 
the Perpend. and Hypothenuſe were given, then this is 


The RULE. 


The Square Root of the Difference of the Squares of 
the Hypothenuſe and Perpendicular, is the Length of the 


Baſe, or Breadth of the Ditch. 
* For 
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For the Square of the Hy pot. JC is 2500 
And the Square of the Perpend. BC is goo 


Diff. 1600 (40 Root. 


Here you ſee the Baſe is 40. 


16 
COO 
And if BC were required from the giv 
and AC, then the Square Root of the Difference of the 
Diſtance of the Squares of the Hypothenuſe and Baſe, is 
the Height of the Perpendicular, or B C. 


PROB. IX. | 


To divide a Number given by Extreme and Me 
Proportion. | 
RULE. 


Multiply the Square of your given Number by 5, and 
divide the Prod. by 4, and from the Square Root of the 
Quotient ſubtract }, your given Number, the Remainder 
i; the greater Portion, which ſubtracted from the Whole, 
gives the leſs. 

Let the given Number be 12, whoſe Square is 144, which 
multiplied by 5 produceth 720; which Product divided 
by 4, gives 180, whoſe Square Root is 1355, from which 
ſubtract 6, 4 your given Number, reſt 74+ for your 
vreater Part, which ſubtracted from the whol: Number 
12, gives 444 for the Iss. 


PROBE. *o 

Any Number of Men being given, to form them into 
a ſquare Battle, or to find the Number of Ranks and 
Files. a 

RULE. 

The Square Root of the Number of Men given, is the 
Number of Men either in Rank or File. 

Let there be an Army of Men of 32400, and let us 
form them into a ſquare Battle: Extract the Square Root 
of 32400, and it will be found to be 180; which ſhews 
there will be 180 Men in Rank, and as many in File. 


See 
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| See the Wark. EE 
$2400 (180 Root. 


28) 224 
224 


000 
Thus much ſhall ſuffice for the Uſe of the Square Root: 
We will now proceed to ſome Uſes of the Cube Root. 
The chief Uſe of the Cube Root, is to find out a Pro- 
portion between the Solids, as Globes, Cylinders, Cubes, 
Se. 


PR OB. I. 


If a Bullet of Braſs of 8 Inches Diameter weigh 72 
Pound, what ſhall a Bullet of Braſs weigh, whoſe Dia- 
meter is 4 Inches? | 

RULE, | 

f Since like Solids are in Triple Proportion to their Ho- 

mologous Sides, Diameters, Lines, &c. it holds, 

As the Cube of the Diameter given : 
To the Weight thereof : : 
So the Cube of the Diameter ſought : 
To the Weight thereof. 


See the Work. 
C. D. hb. C. D. 
If 512: 72: : 64 


Facit 9 Pound. 


512) 4608 ( 
4608 N 


o 
| PROB. II. 
If a Ship of 100 Tun be 44 Foot long at the Keel, of 
what Length ſball the Keel be of a Ship of 220 Tun? 


Say, 
2 


9 
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Say, As 100: Lo the Cube of 44 (viz.) $5184 :: 
So 220: To 187404.80, whoſe Cube Root is 57.225, 
the Length of the Keel ſought. : 


PRO B. III. 


The Side of the Cube being given, to find the Side of 
that Cube that ſhall be double, treble, &c. in Quantity 
to the given Cube. 1 

RULE. 


Cube your Side given, and multiply it by 2, 3, &c. 
The Cube Root of the Product is the Side ſought. ' 

There is a Cubical Veſlel, whoſe Side is 12 Inches, 
and it is required to find the Side of that Veſſel which 
ſhall contain 3 times as much. 


The Cube of 12 is 1728 
Multiply by 3 
5184 Praduct. 


The Cube Root of which Product is 17.306, the Side 
ſought. | f 

After the ſame Method may you find a Side that ſhall 
contain z as much, 4 as much, or any other given Quantity. 


P ROB, Iv; 


To find the Side of a Cube that ſhall be equal in So- 
lidity to any given Solid, as a Globe, Cylinder, Priſm, 
Cone, or ſuch like. 


RULE. 
The Cube Root of the ſolid Content of any ſolid Body 
given, is the Side of the Cube of equal Solidity. 
So, if the Content of 2 Globe were found to he 15625 
ſolid Inches, ſeek the Cube Root of 15625, which is 25, 
which is the Side of a Cube of equal Capacity. 


PRUOB.. F*« 
Between two Numbers given, to find two mean Pro- 
portionals. 
RULE. 


Multiply the leſs Extreme by the Cube Root of the 
Quotient of the greater Extreme divided by the leſs, the 


Product is the lefler of the two mean Proportionals ; 
H h | which 


* 8 le 
W 2 — — 


— 
— 


— 


—— — — 


— nee — — „2 — 


=. $4 1 oi m—_— 
„ 13 : 


12 


3 
— A 


N ——— 
ö I 
= 8 * - "a. hw — ITY *% — 
' —_— 0 
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which multiplied by the ſaid Cube Root, gives the greater 
Mean ſought. So if two mean Proportionals betwixt 6 
and 162 were ſought, they would be found to be 18 and 
54 ; for 162 divided by 6, quotes 27, whoſe Cube Root 
is 3; by which multiplying 6, the leſs Extreme, gives 18 
for:the leſs Mean; and 18 multiplied by the ſame Root 3, 
gives 54 for the greater; or if you divide the greater Mean 
by the ſame Root, it quotes the leſſer Mean as before. 


P ROB. VI. 


The Concave Diameter of two Guns being known, to- 
gether. with the Quantity of Gun-powder ſufficient to 
charge one, to find what will be ſufficient to charge the 
other. The Capacities are one to another, as the Cubes 
of their Diameters. | 


EXAMPLE, 


If .45 Pound of Gun-powder be ſufficient to charge a 
Gun, whoſe Concave Diameter is one Inch Z, or 1.5, how 
much Gun-powder will ſuffice to charge a Gun whoſe 
Concave Diameter is 7 Inches? An ſio. 43 Pound and 18. 

Say, As 3.375: To.45:: So is 343: To 43.7 Pound. 
But if the Gun-powder given and required, be of dif 
ferent Strengths, the Queſtion requires two Operations; 
the fiſt of which finds the Quantity either of a ſtronger 
or weaker Sort, and the Proportion is Inverſe ; the ſecond 
is as in this Example. Many more Uſes might be named, 
but let this ſuffice in this Place. | 


„„ 


— 


simple INTEREST. 


V E ſhall proceed now to Intereſt of Money, where- 
in the greateſt and moſt uſcful Practice of De- 
cimal Arithmetich conſiſts. | | 

VW hen a Sum of Money is lent by one to another for 
any Time agreed on, and an Allowance granted for the 
Loan of the ſame: Here the Money ſo lent is called the 
Principal or Stock, and the Allowance or Gain is called 
the Inteteſt. 


Intereſt 


=— ww * 
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Intereſt formerly was very high, iz. 12, 10, or 8, per 
Cent. per Annum ; but by an Act of Parliament made in 
Auguſt, 1650, it was brought down to 6 per Cent. per 
Annum, and is now at 5 ſince 12 Q. Anne, above which 
no Perſon dare pretend to take, or any obliged to give. 

And a ſufficient Perſon may have Money in moſt Places 
at 5 per Cent. per Annum, and in ſome Places for leſs. 

Intereſt is either Simple or Compound. 

When a Sum of Money is lent, and the Intereſt thereof 
when due, is not paid, but kept in the Borrower's Hands, 
and yet becomes not a Part of the Principal, then it, is 
called Simple Intereſt. | 

The Buſineſs of Simple Intereſt is performed by a Rank 
of Numbers arithmetically proportional, from which na- 
turally will ariſe this Theorem. 

If a Pair of Ranks of Numbers ſhall be fo poſited, as 
to have the ſame common Ratio betwixt every Pair of 
Correſpondents ; then it follows, That the Numbers 
themſelves, the correſpondent Sums, and correſpondent 
Differences, have the ſame common Ratio. 


ILLUSTRATTON. 


„ &. $0 
3.12 7 . 35 
4 . I6 | 3 40 
s- 9 9. 4.5 
14. 56 3.0 . 15.0 


In the firſt Pair of Ranks the Ratio is 4; then you 
may take any Number in the firſt Rank of the firſt Pair, 
ſuppoſe 4, then it holds, 

As 4:to16:: So is 14: To 56, & contra underſtand 
the ſame in the ſecond Pair of Ranks. 

In the Solution of Queſtions of Simple Intereſt, four 
Things are to be conſidered. | 

Firſt, The Principal or Money lent : Secondly, The 
Time for which it is lent: Thirdly, The Rate or Gain, 
ſuppoſe of one Pound in a Year: And, Fourthly, The 
Amount, 


H h 2 Any 
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Any three of theſe being given, to find the fourth, as 
in theſe tour Propoſitions following. 


PROP. I. 


Principal, Rate, and Time given, to find the Amount. 


RULE. 


To the Product of the Rate, multiplied by the Time, 
add Unity; that Sum multiplied by the Principal, gives 
the Amount, 

EXAMPLE. 


What will 201, amount to, forborn 7 Years, at 6 per 


Cent. Simple Intereſt ? 
Principal 201. Rate .06/. Time 7 Years. 


The Work. 
- co6 
7 
1.42 
20 


28.40 Anſwer 28 J. 8s. 


EXAMPLE II. 


What will 36 Pound amount to, lent from May the gth, 
1753, until November the 17th next following, Simple 
Intereſt being computed at 5 per Cent. Principal 36, 
Rate .o5, Time .526? Anſw. 361. 183. 11 d. 4. 


+526 
-95 
I 3 Months I Year 1.02630 


4 Weeks I Month 36 
7 Days =1 Week 


615780 
307890 


36. 94680 
3 And 
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And ſeeing the Time is both 
given and required in Years 
and Parts, we have annexed 
a Decimal Table thereof ſup- 
poſing a Year the Integer, and 
divided, as noted before, the 
Ut? is the ſame as other Deci- 
mal Tables, and needs no Ex- 
plication. - _. | 

Betwixt May the gth, and 
November the 17th, are 192 
Days, gathered as in the an- 
nexed Work; and by the an- 
nexed Decimal Table is found 
to be 6 Months, 3 Weeks, and 
3 Days: The Decimal of which 
is .526027. And becauſe the 


fourth Figure is a Cypher, we 


have only uſed three Places, 
they being ſufficient. To find the 
Days in every Month, Obſerve 
this old Rule: 


Thirty Days hath September, 
April, June and November ; 
All the reft have Thirty One, 
Excepting February alone, 
Which hath but 28 Days clear, 
And 29 every Leap Year. 


7 Decimal 72 
ble of Time, one 
Year the Inte. 
ger 


Ion Dec. Days 


12].920548133 
I111.843835130 
ic].7671231[28 


255 111252 
61369822 
71.536986 
Tg 22 4.4 2068 
June 30 J. 383561 f 40 
Fuly 310 4 . 306849111 
e 3% 9230157 

Sept. 30, [153424] 50 
Ob. 31 1. 25212128 
New. 17 Weeks Dec.|Day: 


038350] 21 
2 


Sum 192 3 
1 — 24.038356 14 


- 


rl. oi9 1781 
Day: |- Deci mals 


»„— 


Vd = 
oo 
| * 
— 8888 


And 
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And that nothing may | 


be wanting, we have added TABLE 
a fm:}l Table, which gives t n 
the Number of — be- A ag —— 5 * 
twixt any two given Times ge[275| March 5631 
with much Eaſe : As ſor 122 45] April *| gcf3c 
Example. | | I5»214] May. (2C}31 
1. From the Beginning 181]184|7une 1510300 
of the Year, to the 11th of 212537 18131 
uly, what Number of *45 == e 1.99978 
Dolls te * jw 273 289 243 30 
Over-agaihſt Tuly on the #1 og 1 55 
Right-hand, I and 181, and 365; O December 3340531 


11 Days more makes 192, —— — 
the Anſibe. 

2. Betwixt May the qth, and September the 17th next 
following how many Days? Subtract Hey 120 plus 9, 
equal to 129; from September 243 flus 17, equal 260, 
reſt 131, the Number of Days ſought. | 

IJ From the '5th of Navember, 1752, to the 16th of 
May, 1753, how many Days? 

Add 25. the Complement-of 5, to 30 (the Days in 
November) to 31 found on the Lett hand Nowember, and 
to that Sum add 120, for May plus 16, the Sum is 192 ; 
and thoſe are the Number of Days fought. 

But to proceed. 


. 


The Amount, Rate, and Time being given, to find 
the Principal. 


RULE. 
To the Rate multiplied by the Time, add Unity ; by 
which dividing the Amount, quotes the Principal. 


EXAMPLE. 


What preſent Money will pay a Debt of 28 J. 8s. due 
ſeven Years hence, at 6 per Cent. Simple Intereſt ? A- 
mount 26.4 J. Rate ,06, Time 7 Years. Anſib. 20 J. 


The 
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The Work. 


06 
7 


1.42) 28.4 (201. 
284 


O 


EXAMPLE II. 


What preſent Money will pay a Debt of 36.9468, or 
36/. 185. 114. 4 due 192 Days, or 6 Months, 3 Weeks, 
and 3 Days hence, Rebate being allowed at 5 fer Cent. 
Simple Intereſt. Amount 36.9468, Rate. 05, Time .526? 
Anſwer, 361. © 


The Wark. 
. «520 ; 
05 ä 8 
1.02630) 36.9468 (36 J. 
307 890 


615780 
615780 


O 


POP. II. 
Principal, Amount, and Rate given, to find the Time. 


RULE. 

From the Amount ſubtract the Principal, the Differ- 
ence divided by the Product of the Principal and Rate, 
gives the Time. | 
EXAMPLE. 


In what Time will 20 J. raiſe a Stock of 28] 85. or 
28.4 at 6 per Cent. Simple Intereſt ; Principal 201. 
Amount 28.4, Rate .06? Anſwer, in 7 Years. 

The 


— 
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The Wark. 
20 28.4 
06 20 


1.20 1.20) 8.40 (7 
840 


O 


EXAMPLE IL 


In what Time will 36 Pound amount to - .9468, or, 
36/. 185. 114.4 at 5 per Cent. Simple Intereft ; Principal 
36, Amount 36.9468, Rate ,os ? Anſwer, | in 6 Months, 
3 Weeks, and 3 Days. 


The Work. 


36.9468 
36 


1.80) +9468 (-526=191 Days, or 
6 Months, 3 Weeks 


36 g900 and 3 Days. 

05 * 
— 468 
1. 80 360 

1080 

1080 

2 

| PROF. IV. 


The Principal, Time, and Amount given, to find the 
Rate ? 


RULE. 


From the Amount ſubtract the Principal, the Remain- 
der divided by the Product of the — and Time, 
gives the Rate. 


E X- 


Simple Intereſt, 243 
EXAMPLE. 


At what Rate of Simple Intereſt will 20 J. amount to 
28.4 in 7 Years? Anſwer, b per Cent. | 
| The Work. 
20 28.4 
7 20 


140) 8.40 (06 
840 


. 


© 


EXAMPLE Il. 
If 36 J. amount to 36.9468, or 361. 18s. 114.4 in 
6 Months, 3 Weeks, and 3 Days, what Rate ofSimple I» 
tereſt is implied in this Bargain; Principal 36,-Time .526. 
Amount 36.9468? Anſwer, 5 per Cent. 


ob 

: 239.9403 
* A 
3136 18.936) .94680 (08 
1578 5 94080 0 
18.936 = 


The two firſt Fropaſitiong being of moſt common Uſe, 
I have annexed, two Tables, which give the Amount and 
Rebate, or the preſent Worth of any Sum of Money for 
any Time under 32 Years : The Conſtruction of them 
lies in the Propeſit iunt themſelves, by making one Pound 
the Principal in the farſt, and one Pound the Amount in 
the ſecond ; or if you divide Unity by the Number in 
the tel Table, the Quotient is the Number in the ſe- 
cond, * pe 3 


11 T A- 
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7 BEET 


+ Shewing the A- 
mount of ore Pound 
for 31 Tears, at 5 
and 6 per Cent. 


:TABLE II. 


Sbecuing the Re- 


bate of one Pound 
for 31 Years, at 5 
and 6 per Cent. 


| 0 
” 


Simple Intereſt. | Simple Intereſt. = 
Tear, 5 5 „ 1 6 
1.050 1.06 | [.952380|.943396 
1.10 1.12. 909091 892857 
1.15 1.18 | |-869565 | .847457 
1.200 1.24 | |.833333] 806451 
1.30 f. Sooco .769230 
1.36 .769230[-735294 | 
1.425] [:740740 [;-704225 
1.48 77288 675675 
1.54 (689655649350 
60 66 666 625000 
1.66 | |.645161 602409 
| 1.72 | |.625000|.581395 
1.78 „600060 561797 
1.84 | |-538235[-543478 
1.90 | [-571428]-320315 
FM wed = 
1.96 | [-555555|+5T0204 
2.02 [540540495049 
2.08 [J. 5 26315480769 
2.14.5 12820. 467289 
2.20 | · o. 484545 
2.26 . 5854142477 
2.32 | J. 476190 %% 43103 
2.384631 16155 68 
2.44 | [454545 | -409836 | 
2.50 | [444444 . 4OOGOO | 
2.56] |-434781 |.390625 
2.62 | |.425532|-381679 
2.68 476666373134 
2.74 | |-408163 |.364963 
2.80 1 357143 
211 2.86 222172 349650 
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In the Uſe of theſe Tables, the Proportion runs; 

As 1: To the Tabular Number:: So the Sum of Money 
given: To the Anſwer ſought. And ſeeing the firſt Num- 
ber is an Unit, the Whole Werke requires only a ſingle Mul- 
tiplication, as in the Examples following may be ſeen. : 


EXAMPLE. 


In the Uſe of the firſt Table. | 
What will 20 J. amount to, forborn 7 Years, at 6 fer 
Cent. Simple Intereſt? Anſwer 281. 85. | 
Tabular Number anſwering 7 Years, and under 6 per 


Cent. in the firſt Table is A 
r 20 
28. 40 


EXAMPLE II. 


What will 3/. 17 s. 64. amount to, forborn 21 Years, 
at's per Cent. Simple Intereſt? An/w. 71. 18s. 10 d. 4. 

Tabular Number under 5 fer Cent. and anſwering 21 
Years, 99516252117 ' 2.05 

Multiply by the Principal 3-875 


1025 
1435 

1640 

615 
| 1-94375 

EXAMPLE III. 

9185 In the Uſe of the ſecond Table. 
What ready Money will pay a Debt of 28/. 8s. due 7 
' Years hence, at 6 per Cent. Simple Intereſt? Anſw. 20 l. 
Tabular Number againſt. 7 - Years, and under 6 per 


Cut. L 54! TN 1 of IB 3: oat 
Multiply by the Debt 28.4 
2816900 | 
elnent? © "= 56 3800 
„&i went oa 0 3 and 
„re 
4 . Ii 2 99 . 0 E 


0 
Ls; 


£46 imple Intereſt. 
E EXAMPLE N. 
What ready A will pay a Debt of 12 J. 129. 64. 
due 20 Years hence, Rebate being allowed, at 5 per Cent. 
Simple Intereſt ? fnſwer 61. 6s. 3d. | 
Tabular Number againſt 20 Years, and under 5 per 
Cent. 5 | is -500000 
Multiply by the Debt 12.625 


= AE Produt=6.312 | 
And thus may any Queſtion of this Nature be reſdlved, 
if the Time given be even Years; but if not, uſe the 
Propolitions themſelves, as was ſhewn before. 


SECT. II. 


But if your Queſtion be concerning annual Rents, Pay- 

ments, or Annuities to be bought or ſold for ſome Time, 
| then you are to conſider it under theſe four Particulars : 

Firſt, The Annuity or Penſion. 

Secondly, The Time of Continuance. 

Thirdly, The Rate of Intereſt, 

Fuurthly, The preſent Worth. 

Any three of theſe being given, the fourth thence 
may be found, as in the four following Propoſitions may 


be ſeen, | 
PROPOSITION I. 
Annuity, Rate, and Time given, to find the preſent 


Worth? | 
| RULE. 

To the Square of the Time multiplied by the Rate, 
add the Double of the Time; from which ſubtract the 
Rate multiplied by the Time, the Remainder multiplied 
by the Annuity, and that Product divided by the Double 
of the Rate, multiplied by the Time plus 2, the Quotient 
is the preſent Worth. 

EXAMPLE I. 

What is an Annuity of 20 J. per Annum clear Value, 
to be ſold for 7 Vears, worth in ready Money, Simple 
Intereſt being computed at 6 per Cent.? Anfwer 1161. 
65. 9d. erb. ___ 

8 Annuity 201. Time 7 Yeats, Rate 06. 
4 


Tho 


Simple Inter 447 
g 16.52 12 


e 7 
49 Square Time. 2,84) 330-40 (116.338 2.& 
o S the Rate. 284 
2.94 06 "464 
4 7 284 
n 1800 


16.94 +42 I70 
42 = 20868 


EXAMPLE II. 


There is an Annuity of 121. 105. per Annum to con- 
tinue 21 Years ; what is it worth at 5 per Cent. Simple 
Intereſt? Anſwer 1921. 11. 54. +, 

Annuity 12.5 Time 21 Years, Rate. oß. 


The Wark. 
12.5 Annuity. 
21 63 
21 7 —1 
— 49 787.5 (92.073 
42 
21 
05 
1,05 


PROP, 


o 1 * 
F uu es aro.ca. c at0@Dl © £4. a & 


— my i 
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rr oo > oo oe ET nn. * 
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PRO P. I. 
Preſent Worth, Time, and Rate given, to find the 


* 


en 
Multiply the Double of the Rate multiplied by the 
Time plus 2, by the preſent Worth; that Product divided 
dy the Square of the Time multiplied by the Rate, plus 
the Double of the Time, minus the Rate multiplied by 
the Time, the Quotient is the Annuity, 2 
„„ XKAMPLE. 3 
What Annuity to continue 7 Years at 6 per Centi Sim- 


ple Intereſt, will 20 J. purchaſe? Anſw. 31. 85. 9 d. fere. 
Preſent Worth 201. Time 7 Years, Rate .06, 


Die Wirk. 
© 12 
| ed. . 
7 W en N 2 os 
284 e 
h 20. +, 06 
248 IIa 
16.52): 5680 (4362 2.94 
4956 14. 
Is — 
— T4 16.94 
6608 18 22 
N 320 3 16.52 
| 4956 . 
t. 4 
333 
440 | 


 EX#MPLE Il 
What Annuity, to continue 21 Years, will 192.0771 /. 
or _ Is. 5 d. f purchaſe at 5 per Cent. Simple In- 
tert ? 1. 
Purchaſe Money 192.0731, Time 21 Years, Rate. oß. 


Fo PF 2 
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Os . | 
3 RULE. : 
Purchaſe Money | 192.0731 
Product of the double of the Rate, } __ . 9 
multiplied by the Time plus 2, 81 ** . 


63) 7875 (12.5 


653. 1 

. "7 | 

2125 

157 3:9% 

126 4448 

Anſwer 12/. 10s. NR <2 
315 42 

315 40 


2 — 
- * 
* —— 


APR 8 11 | | „ 
This is the Converſe of Queſtian the Second, and Prepa- 
fitton the Firſt, aforegoing. | 


# - 


PROP. III. 


D i : m2 by 0 
The Annuity, preſent Worth, and Time being given, 
to find the Rate of Intereſt, _ . 
„ pe 
The Product of the Annuity and. Time, minus the 
preſent. Worth, being multiplied by 2, and divided by 
the Sum of double the preſent Worth, multiplied by the 
Time, plus, the Annuity multiplied by the Time, minus 
the Annuity. multiplied by the Square of the Time, the 


} 


Quotient is the Rate. | 
wk EXAMPLE I. 


At what Rate of Simple Intereſt will 116.338, or 


1161. 65. 94. à purchaſe an Annuity of 20/. to continue 
for 7 Years?' Anſto. 6 per Cent. the Rate. 


An- 


«© 25 N14 = - - 4.4 
% W 8 — 
IR 8 3 Nr 
= 7 
— — - — 
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Annuity 201. WW ** 116.338, Time 7 Years, 


1he Fork, 
116.338 20 20 20 
| 2 7 7 49 
232.676 140 140 180 
7 | 116.338 $80 

1628.732 23.662 980 
140 __— 
1768.732 788.732) 47.3240 (-06 
980 

788.732 


EXAMPLE II. | 
At what Rate of Simple Intereſt will 250 J. purchaſe 
an Annuity of 30 J. per Annum, to continue 10 Years? 
Anſw. 41. 65s. II d. + fere the Intereſt per Cent. ſought. 
Annuity 3o/l. preſent Worth 250, Time 10 Years. 
The Wort. 

2300) 1000.0000 (.043478 per L. 1. 
— L. 4.347 per Cent. 
PROP. IV. 
Annuity, Rate, and preſent Worth being given, to find 
the Time of Continuance. 
RULE. | 
To the doubled Product of the preſent Worth, multi- 


plied by the Rate, add the Product of the Annuity multi- 
plied by the Rate, the Square of the Difference betwixt 


this laſt Sum (which we may call 4) and double the 
Annuity _— may be called B) added to the octuple 
Product of the preſent Worth; Annuity and Rate mul- 
tiplied one into another, the Square Root of this laſt Sum 
added to, or ſubtracted from, the former Difference, 


according as A was either greater or leſs than B; this 
laſt Sum or Difference, divided by double the Annuity, 


multiplied by the Rate, 2 Time ſought. 
af EXAMPLE. * | 

* what Time will 7 Pound per Annum pay a Debt of 
120.4 or 1201. 85. at 6 per Cent. Simple Intereſt? 


Preſent Worth 129.4 
Rate .06 


224 


* 
Mult. by 2 


14.448 
Add 42 


14.868 
14 000 


868 


868 


6944 


5208 


6944 


$7 53424 
404-544 


405. 297424 
4 


401) oo529 
401 
4023) 12874 
12069 


40262) 80524 
80524 


O 
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Annuity 71. Rate. o6 1. Preſent Worth 1201. 85. 
Anſw. In 25 Yeats. 


The Wort. 
Annuity -7 
Rate . 06 
+42 
Doub. of Ann. 14 
Rate 06 
84 
— A 
= B Double the Annuity. 
Difference. Preſent Worth 120.4 
Rate 06 
| 70224 
Annuity 7 
| | 50.568 
Mult. by 8 
Prod. 404.544 
(20.132 = Root. 


868 = former Difference, = A. 
greater than B. 


21. Sum 


84) 21.00 (25 Years 
168 


420 
420 


PROP, 
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"PROP. v. 


To the aforegoing four Propoſitions we may add a fifth, 
which is by halving the Annuity, Time and Rate given, 
to find the Amount. | 


RULE. 


From the given Number of Years ſubtract an Unit, 
half of the Remainder, multiplied by the Product of the 
Rate and Time, and to this Product adding the Number 
of Years given, the Sum multiplied by the Annuity gives 
the Amount, 


EXAMPLE. 


An Annuity of 20 J. per Annum is forborn 7 Years, 
what will then be due at 5 per Cent. Simple Intereſt ? 
Annuity 201. Time 7 Years, Rate. O5. Anſwer 1611. 


The Work. 
2 b=Time—1 35 05 
OR 3 7 
3 — — — 
I. 05 3 
7 
8.05 
20 
161. oo 


EXAMPLE II. 


A Tradeſman binds his Son an Apprentice for 7 Years, 
and at the ſame time lets an Annuity of 361. 15s. run 
to the Expiration of the ſaid Term, that it may be a 
Stock for his Son. The Queſtion is, What this Stock 
will be, accounting Simple Intereſt at 6 per Cent. ? 
Anſwer 303/. 115. 14, + fert. 


The 


—_— 5 Fe ww 
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The Wark. 
6.75 
P. , 3.28 
WEE" 22050 
3 — 7350 
* meh 3 29400 
1.26 
7 303-5550 
8.26 


The Firſt, Second and Fifth Propoſitions being of moft 
common Uſe, we have annexed Tables fitted thereto, at 
5 and 6 per Cent. as in the firſt Section, whereby the 
Anſwer may be found at one ſingle Operation, as in the 
Uſe of them may be ſeen. | 


We need not ſay any thing of their Compoſition, the 
Propoſitions themſelves being the Fountains whence they 
were drawn, 


K RE 2 


r 1 


— > # + 4 
* EA N On. er EtEEEs 
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1he prejent Worth of The Annuity that ane| Amount of 1 

ene Pound Annuities) Pound will pur: ba, Prund Ann. 
dd forg1 Vearsat 5 and for 31 Tears, al z ard\ for 31 V. of 
2| 6 per Cent. Simple} 6 per Cent. Simp't|; ani 6 yer 


— 


3 J tereſt. Irtereſt. C. Sim. lat. 
LESSER TAE It: | t A B. 411, 
„ [5 0 HE 
1] 0.952386] 0.943395 1 05 1.06 1.00 i co 


2] 1.863636]. 1.839285 36585] 543689] 2.05! 2.05 
3] 2.739130 2.6945 360% 371065] 3.15 3.18 
4] 3-583333] 3.516129 .27gotg| .:84403] 430 4-30 
5| 4-400c00| 4 307602 .2z2;272| .232142| 5:5 5 60 
0 5.192307] 5.073529 19260197101 6.75] 690] 
7 5 962962 5 816901 .1677c2] .171913] 8.05, 8.26 

6.714285] 6.540840 .148936| .152892] 9.40. 9.68 
9 7.448275 7.246733 134259 137992010 8011 16 
10 8.166660 7.937 5700 122041] .1259%4|12.25 12 70 
11] 8.870967 8.614457 1145450 -116c84/13-75 14.30 
12 8.562 500 9.279069 .104575] -107738|15-30.15,96 
13110. 2424239932584] 097633 10208 10.99% 17.68 
140.9117640. 8532506 . 01644] og 84 18.559.346 
151.5714281. 210526 .of*642c| .c8320", 19.25¼1.30 


— — — . —ꝛ—z — —— — 


— — — — — — — — — — — ͥ  - 


16 2 22222211 836734] . 081818 .08448:|22.c0j23.20 
172.8648640 2.455445 -£77731] .otoz8t] z3.fc[25.16 
1?]1 3.5c0co0c;1 3.067067] .074074] .o7652:[25.65]27.18 
194.1282051 3.672897] .07078c | .07313-[27-55[29 26 

20 14.750c001 4.272727 0864 ,070052]29.5e[31.40 


21 5.36585 3 14.865044 ,c65079] .c6726:]31.5c)z3.to 
2211 5.976190,15.4563890] .06259;3] .c6469-[32.55[35.t6 
2316 58439316 042016] .c6030%| 0623363; 65138 18 
2417.181818 16.602459 058201 .ofor5t|37-.8c|:0.36 


2511 7.777777[17-20coo00} 55255 058135] 40.co[;3.00 


— — — — — __—  - —  _ p —— ꝗ q — 


2608.369565 17.173437 0544380 .056262|142.25/15 5 

27118.957447118.343511| .052749] 034515] 44-55]48.0f 
28119.541006 18.910447 1172] 05 2580 46.405 o. 68 
29 20. 22449 19 4726271 -.049695] og134c[49.3c{53.36 
30 20.700c00,20.035714] 0483090 0499 1051.76. 10 
| 31121274510 20.594404. 470051 . o: 855 654.2558. 90 


— 
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The Uſe of theſe Tables are the ſame with thoſe afore- 
going, as in the following Examples may be ſeen. 


_ EXAMPLE I. 
In the Uſe of the firſt Table. 
| There is an Annuity of 20/. per Annum to continue for 
7 Years, to be fold for ready Money, what is the Value 
thereof, We tens. ys Intereſt at 6 per Cent. ? 
Tabular Number, anſwering 7 Years, and under 6 per 


Cent. In the firſt Table is 5.816901 
Multiply by 20 
Anſwer 1161. 6s. 9d. 7 fere. 116.338020 


This agrees with Example the Firſt, in the firit Propo- 
ſition of this Section. | 

Note, But if this were wrought by the common Tables 
of Simple Intereſt, ſhewing the preſent Worth of Annui- 
ties, printed in ſeveral Books of Arithmetick, the Anſwer 
would be found to be 113/. 195. 69d. 3g. fere. So, if their 
Tables be true, he that gives 116/. 65. 9d. 4, is cheated 
of 21 75. 24.5; but this we will try. 

A lends B 1131. 19+. 64. * for 7 Years, which at the 
End thereof amounts to 16141. 165. 114. ; this is not 
deny'd. At the ſame time B delivers up to A an annual 
Rent of 20/. fer Annum, to continue the ſame Term, and 
zccordingly received it annually. Now the Queſtion is, 
whether the Reception of theſe 7 annual Payments quit 
the Scores betwixt A and B, both being obliged under 
the ſame Rate of Intereſt, for by their Tables it muſt ; 
but it may appear to any conſiderate Man it doth not; 

which I prove thus: 


Years. 

316 136 27.20 

& "'E 7. 130 26.00 

= | 4 Z| 24.80 

If 1001.4 2 >3be worth 4 118 >what 20/.? facit 23.60 
212 112 22. 40 

c 106 21. 20 

ESE loo 20.00 

Sum is = 165.20 


Thus 
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Thus you may ſee the 7 annual Payments are worth, 
at the End of 7 Years, 165 J. 4s. and the whole Amount 
that 4 could claim of B was but 161/, 16s. 11d. f; there- 
fore A is in B's Debt 3 l. 75s. od. J. 

But by this Table of ours, if A had lent to B 116 338 
or 1161. 65. 94.45, it would upon the Condition aforeſaid, 
have amounted to 165.2 or 165 J. 45. whereby it is evident 
our Table is founded on a firm Foundation, See Dary in 
bis Intereſt Epitomiz'd. 


EXAMPLE II. 


An Annuity of 511. 155, to continue 21 Years is to be 
ſold for ready Money, what is it worth at 5 per Cent. 
Simple Intereſt? Anſw. 7951. 3s. 8d. fere. 


Tabular Number anſwering 21 Years, and under 5 7 
Cent. in the firſt Table, is | 15.365853 


Multiply by 51.75 


» 


76829265 
107560971 


15305853 
76829265 


795. 18289275 


EXAMPLE III. 


In the Uſe of the Second Table. 
What Annuity to continue 7 Years, will 20 J. purchaſe - 


at 5 per Cent. Simple Intereſt? Anſw. 3. 7 5. 1 d. fert. 
Tabular Number anſwering 7 Years, and under 5 per 


Cent. in Table the Second, is 167702 
Multiply by | 20 
3-354040 
SUEST. I. 


What Annuity, to continue 21 Years, will 65 L. 10s, 


Tabular 


purchaſe at 6 per Cent. Simple Intereſt ? 
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Tabular Number anſwering 21, and under 6 per Cent. 


in the ſecond Table, is 067262 
Multiply by 65.5 
336310 
336310 
103572 
Anſiu. 4 J. 85. 14.7 4-4056610 


EXAMPLE TI. 


| In the Uſe of the third Table, 
An Annuity of 20 J. per Annum is forborn for 7 Years; 


what will then be due at 5 per Cent. Simple Intereſt ? 
Anſwer 1611. 


Tabular Number anſwering 7 Years, and under 5 pe- 
Cent. in the third Table, is 8.05 
EDS. 20 


I61.00 


EXAMPLE Il. 


What will an Annuity of 36/7. 11s. 34. amount to, 
forborn 21 Years at 6 per Cent. Simple Intereſt ? Anſwer 
12281. 105. 


Tabular Number anſwering 21 Years, and under 6 per 
Cent. in Table the Third, is 33.60 
Multiply 30.562 5 
By 33.6 


2193750 
1096875 


1096875 


1228.50000 


Thus may any other Queſtion be reſolved if the Time 
given be even Years, not exceeding 31 Years; and the 
Rate either 5 or 6 per Cent. If otherwiſe, you muſt uſe 
the Propoſitions themſelves. - 

5 ere 
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Here follow ſome more Queſtions for the Uſe of the 
ſaid Tables, wherein appears ſome more V aticty. 


9UEST. I. 


A hath an Annuity of 20. fer Aunum to continue 
7 Years. B hath an Annuity ct 5/7. 105. to continue 
21 Years Theſe two Perſous would change Annuities, 
and allow each other Simple Intereſt at 6 per: Cent. The 
Queſtion is, who muſt pay Money, and how much? 
Anſwer, A muſt receive from B 34 J. 115. 7 4.4 on the 

Conditions aforeſaid. oa 
Seck by Table the Firſt, in the ſecond or lat Head of 
Tables, the preſent Worth of 20 J. per Annum to con- 
tinue 7 Years, which you may ſce by the Work will be 
1167. 65. 9d. J. | 

| 5.816901 
20 


4116.338020 


Seek likewiſe by the ſame Table, the preſent Worth of 
80 10s. per Annum to continue 21 Years, which by the 
ork you may fee will be 81/. 155. 1d. . 


14.865044 
55 


74325220 
74325220 


B= 811.7577420 
r 

From 116: 06: 9: 1 

Sub. 81:15: 1:3 


Reſt 4 1:7: 2 


9UEST. u. 


A lends to B 360 l. upon a Mortgage of Land, whoſe 
Rent is 75 l. per Ann. B keeps his Money 5 Years, dur- 
ing which time 4 receives the ſaid Rent; at the ary of 

S » v 
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which Time they come to Account. The Queſtion is, 
whether this Rent hath cleared the Mortgage; if not, 
what muſt B pay to 4, Simple Intereſt, at 6 per Cent. 
being accounted on both Sides? 


Firſt, Seek by the firſt Table in the former Head of 
Tables, the Amount of 360'l. to continue 5 Years at 
& per Cent. Simple Intereſt, which you will find to be 


468 J. 130 


78 
39 
1 
468.00 
Secondly, Seek by Table the Third in the ſecond Head 
of Tables, what an Annuity of 75 per Annum will 
amount to, forborn 5. Years at 6 per Cent. Sitiple Intereſt, 
which you will find to be 4207. which E niliſt pay unto 4 
before he have diſcharged his Mortgage. 
5.60 
75. 


2800 
3920 


— — 
420.00 


2UEST. III. 

A Merchant is-indebted 3601. the Creditor is oy 
to receive the ſame at 10 equal yearly, Payments, 
Debtor allowing for the Forbearance of the ſame Money 
aſter the Nate of Sar Cent. Simple Intereſt. The 
* is, what thoſe Payments ought to be? Auſiver, 
456 75. 1d. 


Serke in the fecond- Table of the laſb Head of Tables 
for the Numbers over-againſt 10 Vears, and under 6 per 
Cent. which Number multiplied by 360, gives the An- 


ſwer. Pe. 
L1 See 


* 


89 2 . - 
9 * * * * * ö 0 
1 — * ww : 2 { — _— as th DS 4 — 1 nr = 
ne * N 8 6 — | 3 * 
* 2 7 1 4 * 4 . 8 ll * * * - vets 5 by " F - 3% 
2 . * Ys 0 * — — _ — wb ws * a \ nn 2 — : = adv id . * . 1 * * * 1 —_ 
2 
- — ' N — 9 R - i 4 9 A 8 hs? ; : . - 2 - 
* wx, — - * 2 * a. wn ir * — e 133 4 , a / 2 w# 4 ” 9 7 

Lo . EF rams we g _ * þ 4 d . 5 2 22 

2 1 * — J A "Noth 1 dd \ : — — 1 : 2 . 4 2 — Dr , 2 * OY * 


— 
—_ 
ctr 3. 
2 
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th Ses the Work. 


1125984 
5 360 


755904 
377952 


45354240 


AES. iv. 


A Gentleman bequeathed 1 500 J. to his Daughter to 
be paid her at 14 Years End: The Executors deſire to 
pay ready Money, ſo they may be abated after the Rate 
of 5 per Cent. Simple Intereſt. The Queſtion is, what 


_ Money will pay this Legacy? Anſwer, 8821. 75. 
0 


4. 
Seek in the ſecond Table in the firſt Head of Tables, 
for the Number over-2gainft the 14th Year, and under 
5 per Cent. which multiplied by 1500 gives the Anſwer. 
| The Work. 


588235 
1500 


— 


2941175 
588235 
882.352500 


QUEST. v. 


A Gentleman hath 160/. which he would lay out to 
purchaſe 20 J. per Annum. How many Years muſt the 
* . continue, Simple Intereſt being computed at 

Ee, Divide 160 by 20, quotes 8, which ſhews he 
gives 8 Years Purchaſe for the ſaid Annuity. 

Secondly, Seek in the firſt Table of the laſt Head of 
Tables, and under 6 per Cent. for the Number 8; but 
not finding it, I look the next leſs, which is 7.937 500, 
and over-againſt it is 10 Years, which ſhews it muſt con- 
tinue fomewhat above 10 Years; and to find what, ſay, 


As the Difference betwixt tbis and the next bigger N _ 
| er 
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ber .676957 : To :: So the Difference of the ſaid next 
leſs and 8 (viz.) .0625 : To.og2 Parts of a Year, equal 
to 1 Month and 5 Days, accounting 13 to the Year. 80 


his Annuity muſt continues 10 Years, 1 Month, and 5 


Days. | 
Lot theſe ſuffice in this Place. 


We ſhould now proceed to Compound Intereſt and An- 
nuities ; but theſe Things being beſt performed by Loga- 
rithms, we will therefore treat of them when we come 
into Logarithmetical Arithmetich, - | 

We ſhall now proceed to other Parts of Arithmetick, 
as Tret and Tare, Barter, Fellowſhip, &c. 


9 — — 


Rules in Tret and Tare, &c. 


HESE are Allowances commonly uſed among 
i Merchants, in ſuch Commodities as are ſold by 

eight. | 

Tare is the Weight of the Bag, , Hogſhead, &c. 
wherein the Goods are carried — put. | 

Tret is an Allowance of 4 15. in 100, or 104 1b. for 
Goods, wherein is Loſs, as Treacle, Sugar, &c. 

Cliff is an Allowance of 2 Pound upon every Draught 
which exceedeth 300 Groſs Weight. 

Subtile is the Weight of the Goods when the Tare is 
ſubtracted, but not the Tret. | | 

Neat Weight is the Remainder when both (if both be 

allow'd) are taken away. | | 


. 9UESTION I 


dt x 
In 6 Bags of Raiſins, marked with the Groſs Weight, 
as followeth, Tare 20 Pound per Bag, what Neat Weight? 


L12 —_ 


232 » 
A * 


f ö . : r "aw * — = 
— * 3 7 Pi - . * 
rer a ag LD Gs aa ads. ” F 2 _ 
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71 

a 
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| rf, Multiply 20, the C. 4. *. 
Weight of cach ag, by 6 A 2 11 
The Number of Bags pro- B 1 1 17 
Juceth 120, which divided C 6 3 14 
by 112 gives 1 C. og. 8h. D 0 10 
which ſubtracted from the E 8 2 17 
Groſs, gives the Neat Wt, F 6 1 20 
20 | 47 © © GrofeWt, 
6 1 Sub. 1 0 Tare. 
112) 120 (1 3 8 Anſw. 45 3 23 Neat Wt, 
I12 | 
uE. Nl 
In 3 34. 120b. Groſs, Tare 12 Bl. per C. how 
many 
10 nd te Pounds Groß, | 
Th a6 9. tb. Hy _ the Tare. 
 hus J ; 12 . . 6. 
Say if 112: 12 :: 38848 
13% Quarters 
= 1 
525 1466176 (4162 
2115 | 112) 4 17 4162 = 
| 4+ + the Tare, 
e — 
* 181 
112) 24686 (309 2 — Nest We, 112 
336 697 
— | — 
1086 
100 | ; 256 


Rem. 32 Inconſid. 
QUEST. 


4d Tret and Tart: 263 


UEST. III. 
In 6 4 C. 29. 165. Groſs Weight, Tare 14 ter C, 
what Neat Weight? 
C. 9. 1b. 
1674 2 16 Groſs Wt, 
84 1 9 Tare, 
590 1 7 Neat Wt. | 
When Tae, as here is an Aliquot Aliguot Ports 112 
Part of 112, take ſuch Part of the 
Groſs Weight; which. ſubtracted 7 . 
ſrom the ls, leaves the Neat 14 i621 
Weight, as in the Example I take 16 is = 


+ Part for 14 U. 28 is 
Any Aliquot Part is ſhewn i in the $6 | is = 
annexed Table. 84 is 24 


The Tare in the ſecond Queſtion might have been 
found more quickly, as in the following Queſtion, where 
the Tare is no Aliquat Part of 112. 

DUEST. IV. 

In 246C. 24. 168. Grofs, Tare — how 
many td Neat? Anſiu. 200 C. 19. 16 
Reduce the Groſs into 
Pounds thus, To find the Tare. 

C. g. 53. C. f. tb. Here to find the 
246 2 16 246 2 16 Tare I multiply the 


4 21 Groſs C. by 21, and 
— — for the 2 Quarters I 
986 246 took Loft! the 21 Pound; 
28 4 and becauſe 16 i of 

— ü — 112, I took 4 of zx. 
7894 5166 which is 3, which add - 
1973 10 + ed is the Tare, as in 


27624 1b, Groſs ——- 
3179 * 5 7256 Tare. 


7 
112) 22444 (200 1 161 Neat wt. 
224 


"044=3 16 


264. Tret and Tare, Y 
The laſt Queſtion may be 

anſwered as in the annexed 

Work; for though 21 1b. is not 

an Aliquot Part of 1120. it C. 9. Þb. 

may be parted into Aliquot 5 240. 2 16 Groſs Wt, 

Parts (v2. 14 and 7. Yor 

1416, take ; Part, and for 7/6, + 30 3 18 Thin 

take Z of 14; ; thoſe two ad- 1 5 1 0 

ded together give the Taxe, 

which ſubtracted from the Sub: 46 © 274 7 

Groſs, leaves the Neat Weight — 

as before. Thus you may do 200 1 164 NeatWt. 

in many "Caſes, which the — 

Learner ſhould A 


2s v. 


0 a 5205 39. 1216. Groſs, Tare 1616. * Tret 4b. 
per 104, how many C. Neat? C. g. 

The Tare is found as be- 3 72 3 12 2 GrokWr, 
fore, which ſubtracted from 10 1 18 Tare, 
the Groſs, leaves the Subtile, — 
which I divide by 26, which 2662 1 22 Subtile. 


is Z of 104 quotes the Tret, Y 2 17:30! 

which taken from the Subtile, ——— hy 

leaves the Neat Weight. bo o os Neat Wt, 
20 EST. VI. 2 


In 6 Hogſheads of Tobacco, containing 560. As. 2016, 
Groſs, Tare 30 lb.. per Hogſhead, 4 1b. per 104 Tret, and 
216; upon every 336 Gros Weight for Cloff; what will 
the Neat Weight coſt at 64. + per Pound; 51 1 11 5. 84. 
being deducted for Cuſtom and other Charges? Anfwer, 
108. 115, 9d. 


Ste the follrwing Wark. 


= __ — = wo - 
PT” - * 
* * 
— ” 2 
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_— TT 
— 2 


. z * 
- SE .. 
- 


See the Merl. . | £ 14 

5. Mul. 30 336) 5931 (17=theClof. {4 

112 By 265 : 1 (| 
—— } 180 Tare, — | 1 

672 — 2571 1s 
560 26) 6168 (237 13 Tret. 2352- ti 

56 52 — | 
20 — 219 ; | 

— 6 PP 
6348 Groſs, 78 At 6d. 1 Wr. 5914 1% 

180 Tar, — — 9 
— 188 2957 
6168 Subtile. 182 246. 5 

237 Tret. rr * — 
— 6 s. 32003. 5d. 

I 
* 7 Cloff. in 360%: 2-C 
— | 51. 11.8 
5914 Neat. — — 
Anſ. L. 108. 11.9 
The Rule of BARTER. 


B ARTER is a Rule by which Merchants or others 
exchange Goods of ſeveral Prices and Quantities, ſo 
as to receive no Loſs by ſuch Truck or Change. 
Obſerve the Nature and Work of the following Queſ- 
tions. 5 
DUESTION I. 
How many Pound of Sugar at 4d. per Pound, muſt be 
given in Barter for 60 Groſs of Incle at 8s. 8 d. per Groſs? 
Firſt, By Practice find the 4 | 


6. d. 
Value of the 60 Groſs of At 8: 8 Groſs, Wt. 60 Gro. 
Incle at 8 5. 8 d. per Groſs, — 
which will be 267. which 24 
divided by the Decimal of 2 
4d. , which is . 01875, — 
quotes 1386 5, the Number Factt 261. 
of Pounds ſought. | 


266 The Rule of Batter, 
0387 5) 26.00000 (1386. 666 


1875 At 4d. 15. Wt. 13864 
7250 Y I 
562g 5 

16250 
1500 
L2500 
17250 
1250 
Or the laſt Queſtion may be wrought thus: Bring the 
Price of a Groſs (viz. 8s. 8d.) into Pence, which will be 
104; then ſay, 
If 4d. or 4.5 become 104d. what will Co become; 
Facit 13861 as before. 
But you may obſerve the Terms are not methodically 

ſtated; but becauſe the 3d multiplied by the ad, and di- 
vided- by the 1ſt, gives the true Anſwer, we have ſo pla- 
ced the Numbers: The Reader therefore is to conſider 
2 Caſes, that he be at no Loſs; for the Reaſon is evi- 

nt. | 


QUEST. 1. 


hath 2 Packs of Cotton-Wool at 249.45. per Pack, 
and at 15 d. per Pound ready Money; in Barter he will 
have 16d. 1. B.hath broad Beds at 5 5. per Yard ready 
Money. The.Queſtion is, to know how 3 muſt raiſe his 
Beds in Barter per Yard, that he be no Loſer, and how 
many Yards will be equivalent to the 2 Packs of Cotton? 
Eind firſt how much he muſt raiſe his Beds in Barter; 
thus, if 159. becomes 16d. 2, what will 55. Facit 58. 6 d. 
this done, at 16 d. Z per Ib. what will 2 Packs, or 496 0. 
coſt? And Note, that as many Pence as the Pound coſts, 
fo many Pounds will the Pack coſt. Sd the 20 Packs will 
coſt 33 Pounds: Then, as in the laſt Queſtion, divide 33 
” the-Decimal of 5 s. 6 d. (viz:) .275, quotes.120, the 
umber of Yards fought, 8 £ 8 
. 4. 


2 
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See the Wark, 


d. 4. 5, 
Firſt, if 15: 16.5 :: 5. 
5 


15) 82.5 (5.5 Facit 5s. 64. 
9 4 
-" 
75 


0 


Secondly, 275) 33-000 (120 Yards, 


275 

— At 55. 64. Yd, Wt, 120 

550 | 1 N —— 

13 3 

o Proof. | 3 

WT” a Facit 33 
2s Il. 


A hath 100 Yards of Kerſey at 36. per Yard read 
Money, which he barters with Fat 3s. 6d. taking ſm 
Hair Buttons at 15 d. per Groſs, which are but worth 
12 d. How many Groſs of Buttons will pay for the Ker- 
ſey; and whether doth 4 or B get the better Bargain; 
and by how much ? =} 


Firſt, at 3s. 6d. per Yard what 100 Yards ? 


12.5 
5.0 


> Facit 17.5 or 174, 105: 
C2 4 15 M m Secondys 


* 
— — 


— — 
— x 4 - 2 1 
— — 0 SS. » 42. 4 £0 
—— — Gan... 5 * — 5 
o - - © a 88 Th df was 
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Secondly, . 0625) 17.5000 (280 Numb. of Gr. ſought, 


1250 
5000 | 
5000 
0 
Thirdly, At 3s. Yd, Wt. 100 
10 
— 5 


—— 


Facit 15 A. 


Fourthly, At 124. Gr. what 280 
£ — 
14 B. 


4s Goods are worth 15 1. and B's Goods worth 14 l. 
by which it is evident B gets the better Bargain by 
1 Pound, or 20 Shilling. 


But if it were required to know how much per Cent, 
B hath the better Bargain; then ſay, if 14/. become 151, 
[ 


what will 1001. become? Anſ. 107.142 or 7.142, the Gain 
per Cent. FFV 
14) 1500. (10%. 142 | 


þ ry 


* 
; ' 
7 * 9 _ 
- . * 
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9UEST. IV. 


A hath Linen Cloth at 10d. the Ell ready Money, in 
Barter 124. B hath 3610 Pound of Sugar at 7 d. the Pound 
ready Money, and would have of A 35/1. in ready Money, 
the reſt in Linen Cloth. The Queſtion is, What Rate 
the Sugar bears in Barter, and how much Linen Cloth 
A muſk give unto B? q 
It is evident that as much Sugar as B receives ready 
Money for, which is 35 Pounds worth, he ought but to 
have 7 d. per Pound for it. 

However, firſt find the Barter thus; If od.: 12d. :: 7 d.: 
facit 8 0. Then find the Quantity of Sugar A muſt have 
for his 35 J. Thus if 2418: T:: : facit I 200lb. of Sugar; 
which ſubtract from 3610, reſteth 2410, which at 8 2. 4, 
the Pound, will amount to 84 J. 75. or 84.35 ; which di- 
vided by the Decimal of 1 Shilling, v. . 05, gives 1687, 
the Quantity of Linen Cloth, in Ells, which was required. 

/ l 


The Rate the Sugar bears in Barter is 8.4, B muſt re- 
ceive 1687 Ells of Linen Cloth, and 35 /. in ready Money. 


PUEST. v. 


Two Merchants barter, A hath 20 Hundred of Cheeſe 
at 215. 64d. the Hundred, B hath 8 Pieces of [rf Cloth 
at 3/. 145. per Piece. The Queſtion is, whether muſt re- 
ceive Money, and how much? An/. A muſt pay to B 
81. 25. 

Firft, Say, at 21s. 6d. the C. what 20 C.? 


1 
Anſ. 211. 10s. A's Goods. © 10 


Facit 21 10 
Secondly, Say, at 31. 145. per Piece, what 8 Pieces? 


= 
Anſ. 29 12 B's Goods, 4 
Sub. 21 10 1 
Reſt. 8 2 2 


M m 2 DUEST. 
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9SUEST, VI. 


A barters with B Silk Stockings at 30 6. per Pair, 
which are vendible but for 26 5. and would have 4 ready 
Money, and again 101. per Cent. for Stuff at 45. per Yard 
ready Money: How muſt the Yard of Stuff be valued to 
equal the Barter? | 


. 2 J. 4. Fo b 
Firſt, I ſay, if x00 : 110:: what 30? Facit 33 
| 30 | | 
33-00 


Then, becauſe 4 would have 3, in ready Money, the 
Barter only reſteth in the 3, which is the Remainder : 
Wherefore ſubtract 3 of 33, which is 11. from the true 
Price 26, reſteth 15, and from itſelf, to wit 33, leaves 22. 
Then ſay, | 
If 15: 22:4 Anſ. at 55.44 

4 


15) 88 (524 
1 


13 


AUESZ. vn. 


 barters with B Cloves at Gs. for 75. 6d. per Pound, 
and is willing to loſe 104. per Cent. to have 4 ready Mo- 
ney : What's the juſt Price of a Yard of Velvet deliver'd 
at-22 5. to equal the Barter? 
J. J. "% 
00:90:: 7.5 
7:5 


= 
630 Facit 6s. 9d. 


— CC_—y 


6.750 


Firhl, Say, If 1 


Next, 
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Next, for 4 ready Money, which he deſires, abate from 
5. and 6d. the Bartering Price, = thereof, which is 2 5. 
64. reſt 5s. Then take 25, 6d. from 65. 9d. reſt 45. 34. 
; 4. 4. J. | 
Then fay, If 5 : 4-25 :: 22 
| * | 


850 
850 


5. 5 
50 (18,7 equal to the juſt Price of a 
5) * N . 17 hs of Velvet. 


5 


. o 


The Rule of FELLOw$HIP, 


HE Rule of Fellowſhip is for Merchants or other 
Traders, where they have joint Stocks in Compa- 
ny, to diſtribute unto every one his proportional Share of 
the Gain or Loſs, according to his Stock laid out. 

It is divided into two Parts, commonly called the fengle 
and double Rule of Fellowſhip, of which in their Order. 

In the /ingle Rule, having the particular Stocks, and 
the whole Gain or Loſs, to find each particular Gain or 
Loſs, obſerve this general Rule; 
As the total Sum of the Stocks : 

To the total Gain or Loſs : : 
So each Man's particular Stock : 

To each Man's particular Gain or Loſs. . 


Es. 


1 
wh. 
* 4 


3 


— — = 
— 5 K * 7 
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8 2 * = 
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AES. 1. 3 
Three Merchants put in Money together, 4, Band C; 
A put in 20 l. B put in 301. C put in 407. they gained 
1801. what is each Man's Part of the Gain? 


420 GER 
B 30 The total Sum gol. Gain 180 J. 


C 40 
Sum go | 
Then ſay, 
G4 . 
Firſt, For As Share; If 90: 180: : 20 
20 
9o) 3600 (40 for A. 
360 
| _ 
. 
Secondly, For B's Share; If go : 180: : 30 
| 30 3 
go) 5400 (60 for B. 
540 
oo 
7 J. E. J. ; 
Thirdly, For C's Share; If go : 180 :: 40 
Part. 47 40 
A's 40l. — | 
B's 6ol. 90) 7200 (80 for C. 
Cs 80/4. 720 
Sum 180 for Proof. | oo 


But if you conſider the Obſervation belonging to the 
Queſtion, in the Rule of Three, you may contract your, 
Work in this and the like 2 as was there inti- 
mated; for if you divide your ſecond Number 180 by your 
firſt Number 9o and by the Quotient 2, multiplying A, B 


and 
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d C's Stock (vi » 30, 40, : 
4, B Fand C's Gains * * W 


Su the Wark 
9o) 180 (2 Mult. 20/- Mult. 
2 HO! Nia: +, BY 39 
10-4. Gain., bo=B's Gain. 
Ls 40 Gain. | 
Mult. 40 B's 60 Gain. 
By 2 C's 80 Gain. 
80=C's Gain. i80 Proof, 


But if you conſider this Queſtion, the Anſwer may 
more quickly be found yet ; for ſeeing the Grain was 
double to the whole Stock, each Man's Gain will be 
double to his Stock; and ſuch Conſiderations as theſe may 
"our good Uſe in many Cafes. 


* - 
- 1 4 


QUEST, I. 


A — breaking, owes unto four Men the fol- 
lowing Sums of ne VIZ. 


J. 4. 

»rA 21 9 6 

a 297 Ii His whole Efate is found to be - 
'ToYC 114 13 9 but 148 J. 2s. 6d. What 

- 264 - -17 6 | muſt each have of the ſame, 

— d vil it be per Pound? 


Sum=474 o . 


If you work this Queſtion the A Way, the 
Quotient will be the Anſwer per Pound, to wit 6s. 3d. 


274 0 * of Fellowſhip; 


Se thi whole Work. | 
474) 148. 125 (. Na e 34. what each muſt hens 
Pound. 
1422 ( 


592 Reduce the broken Part of each Man's 
474 Money into Decimals, which multiplied by 
— ,3125, gives in the ſeveral Products what 
1185 each mult have. I. 
_—_— N 
* . , 2 a, 78 
an 
2370 


> — 
* * -_ 
” . * 9 Bo y „ig: 4 
"IS 6 * F , : 


. 


Mult. 1146875 | Mule: 72800 Melt. 21-475 
3125 By 3125 BV 3125 
n fe; 


$734375 3648125 107375 
2293750 1459250 42950 
1146875 729625 21475 

Jes 1 28825. 04425; 


0 


— — — 

C=35.83984375 2 e b 7109375 

Mult. 264.8 2 | 

By 3125 1 6.71 175 = 8 oak 
| | B= 22.800hd125= 22: 16:01 

1324375 . 35-03 $375= :35:16:9: 3 
750 Der 82:77 34375 — 4 — 5: 


264 4875 : 
| 294985... Proof Fa e 02: 85 0 


D=82. 3675 4H 392 GH vd od I 15 5 
AUE. II. 


A, B and C put in Money together, A put in 20 J. B 
and C put in 85 . they gained 637. of which B took up 
27. What did 4 and C gain, and B and C put in? 


4 Firſt, 
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Hr, Find 4s Gain, thus: If 105, the Sum of all 
Stocks, gain 637. what will 20/; As Stock gain? Facit 
12 J. for A's Gain. TY 
Secondiy, Find B's Stock; thus; if 121. which is 4's 
Gain, come from 20 J. A's Stock; what will 21/7. come 
from, which is B's Gain? Facit 35 l. which is B's Stock; 
then C's Stock muſt be the Remainder to 85 (viz.) 507. 
And if you ſubtract A and B's Gain 33 from the whole 
Gain 63; reſts 30 for C's Gain. 


2UEST. IV. 
4, Band Cput in Money together; A put in 207. 


B 3ol. Ca Sum unknown; they gained 36/. C took up 


16/1. what did A and B gain, and C put in? 

Subtract C's Gain, 161. from the whole Gain 36/7. 
reſteth 20/, Then ſay, If 50. A and B's Stock, gain 20, 
what will s Stock, 201. gain? Facit 8 for A, then B 
muſt have 12. To find C's Stock, ſay, If 8 Pound, 
which is A's Gain, come from 20, what will 161. C's 
Gain come from? Facit 491. which C put in, 


8 dat AES. V 7 
A, B and C put in * J. and gained 270l. of which as 
oft as A took up 37. B took up 5/. and as oft as B took 
up 51, C took wp J. What did each gain, and put in? 
Suppoſe ſome Number for 4, that the reſt of the Parts 


may be taken without Ftactions: As ſuppoſe 4 had 9 /. 
then B muſt have 157. and C 211. whoſe Sum is 45. 


9 54 
Then the Proportion is, As 45: To 270, So:: 15: To — 
1 


But you had better find a common Multiplicator, as in 
the contracted Way. 


45) 360 (8 Com. Mult, 45) 270 (6= Com. Mult, 
360 | 270 


— — 


Nn Then 


ar , . - 1 - - _ 
ES ür — e 1 2 — - W253 48 -4 
4 ww. Pn (FF WV wx "<6 n 2 — . 1 4 — * * - ; 
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Then 8 times.9 is 72 A. Then 6 times 9 is 54 1. 
And 8 times 15 is 120 B. And 8 times 15 is 90 B. 
And 8 times 21 is 168 C. And 6 times 21 is 126 C. 

Proof 360 Proof = 270 
DUEST. VI. 


Two Merchants company, 4 puts in 36 Pound, and 
taketh 4 of the Gain, what did B put in? 
If A take up +, B muſt-needs have +. 
Then ſay, If : 36:: 7: Facit 24 for B. 
2 , 


3) 72 (24 


12 
12 
| O 7 0 
Seeing the Denominators of the Fractions are equal, I 
neglect them, and work with the Numerators. 


DUEST. VII. 

Two Merchants company, A put in 201. and B put in 
144 Ducats; they gained 67 /. 10s. of which A took up 
30/. What is the Value of a Ducat? Anſwer 6 s. 3d. 

Firſt find a Stock wy * to A's Stock, thus: 

l . 


If 30: 20 :: 67.5 
144) 45000 (.3125= „ - 
* to 65. 3d, | 
432 30) 1350.0 (45 J. to 144 Duc. 
180 120 
144 — 
— 150 
360 150 
288 | — 
— G0 
720 
720 
O 


QUEST: 


Single Rule of Fellowſhip. 277 


9UEST. VIII. 


Two Merchants put in Money together, and gained 
1201. Their Agreement was, that A ſhould have 10/7. per 
Cent. Gain, and B 8 J. per Cent. What muſt each have? 

Suppoſe each Man's Gain per Cent. to be his Stock; ſo 
s Stock will be 10/7. and B's Stock 81, whoſe Sum is 18 /. 
Then ſay, if 181. : 1201. : : 101, Facit 664, for 4s Gain, 
then B muſt have 533. 

18: 120:: 10 
10 


18) 1200 (66 f As Part. 


108 
120 120 
108 66.3 | 


12 531 B' Part. 


9UEST. IX, 


A, B, Cand D put in Money together, and gained a 
Sum of Money, of which 4, B and C took 60/. B, C 
and D took gol. C, D and A took 80/1. and D, A and B 
took up 70Il. What diſtinct Gain did each take up? 

Add theſe 4 Numbers into one Sum, which makes 300 /7. 
in which each Man's Money is named 3 times; therefore 
take 3 of it makes 1001. for the whole Gain; from which 
ſubtract 4, B and C's Gain 60 J. leaves D's Gain 407. and 
from the ſame Sum 100. ſubtract what B, C and D took 
up, leaves 101. for A; and from the ſame Sum 100. ſub- 
tract what C, D and took up, to wit 801. leaves 20 l. 
for B's Gain. And laſtly, If from 1007. you ſubtract 
what D, A and B took up, 701. leaves 30. for C's Gain. 
S0 A had 101. B 201, C ol. and D 4o/l. 


Nu 2 PUEST. 
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QUEST. X. 


Four Men bought a Hive of Bees for 20 Shillings, of 
which 4 muſt pay 3, Bi, C, Ds what mult each pay 
of the 20 Shillings ? | | 

Here if you take the natural Parts of 20 Shillings as 
they are expreſſed in the Queſtion. 

> $5: | 
3 of 20=6 : 8 But the Sum to be paid is 209. 
Then x of 20 25: 0 wherefore 203. muſt be divided 
5 of 20 4: 0 into ſuch Proportion as the 
5 of 20=3 : 4 Parts bear one to another. 
dum 19:0 | 

Wheretore reduce the Fractions }, 2, 4, &, into a com- 
mon Denominator, which will be 38, 38, 88, 68, and neg- 
lecting the Denominators, add the Numerators into one 
Sum, Which will be 57; then the Proportion is 

J. 
5 * 6. E nd: ptr 
As 57: 1020:: 15: To:535 for B's 
— : To: 475 for C's ( Fayment. 
10: To: 323 for D's J 
Proof 20 : 0 


But if the Agreement had been, that 4 muſt pay 2, 
B3,C3, D, then the Parts would have exceeded the 
Whole, 5. d. 

For 3 of 20 is 10: o In this Caſe work as before, by 
And 3 of 20 is 6: 8 reducing the Fractions into com- 
And 3 of 20 is 5:0 mon Denominators, which will 
And F of 20 is 4:0 be 38, 38, 38, 38. the Sum of the 
—  Numerators is 77. Then, 
Sum is 25: 8 


30: To 


5. 

: ole : 755 for fs 
As 77: To20::S0J20: To: 5 
3 
«3 


776 t 

15 9 

77 fOr 8 

15: To: 35% for C's Payment. 
2:30:33 


7 
for D's 


Proof 20:0 


Fac” 


( 279 ) 


— 


FAcroRS HI p. 


TTNDE R this Head may be reckoned thoſe Que- 
ſtions which belong to Factorſhip, ſuch as are theſe 
following, 


20 ES. I. 


A Merchant delivers unto his Factor 50 J. and if the 
Factor put in 30 J. he will allow him half of the Gain; 
What is the Factor's Perſon eſteemed at? 

Subtract 30 J. from 50/. reſteth 20. and ſo much is the 
Factor's Perſon eſteemed at. The Reaſon is evident. 


9UEST. II. 


A Merchant delivers unto his Factor 60 J. and allows 
him for his Gains 4 of the Gain: What Money muſt the 
Factor put in, that he may have equal Gain? 

From 60 J. take 3, which is 20 J. which ſubtract from 
50 J. leaves 40 J. which the Factor muſt put in to have 
half the Gains. | 


92UEST. Ill. 


A Merchant delivers to his Factor 500 /. and eſteemed 
his Perſon at 2004. When they made up their Accounts, 
they gained 207. per Cent, What is the Factor's Part? 

To 500 add 200, the Sum is 700: Then fay, if 1007. 
gain 201. what 700 J. Facit 140/. Then if 7001. gain 
140 l. what 200/.? Facit 401. the Factor's Part, and the 
Merchant muſt have 100 f. 


AES. IV. 


A Factor receives 10007. from a Merchant, to which 
he adds 300 J. of his own ; his Perſon is eſteemed at 260/. 
What muſt the Factor have of the Gain! 

It is evident the Merchant's Stock is 1000 /. and the 
Factor's own Stock 300 J. together with 260 J. his perſonal 
Value, makes 560. to which the Factor's Stock is equi- 
valent. 

The 
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The Merchant's Stock 1000 
The Factor's Stock 560 


#4 - Sum 1560 
Then ſay, If 1560 : 1 :: 560, Tacit 55, for the Factor's 
Share ; then the Merchant muſt have 33 for his Share. 


JI 


—— — 


Double FELLOWSHIP. 


T is called Double Fellowſhip, when their Gains are 
different, not only in reſpect to their Stocks, but in 
refpe of the Time of Continuance in Company. And 
that you may work any ſuch Queſtion, obſerve this ge- 
neral Rule, | 
As the total Sum of the Products of each Man's Money 
and Time: ls to the total Gain : : So the particular Pro- 
duct of each Man's Money and Time: Is to each Man's 
particular Gain. 


9UEST. I. 


A and B put in Money together; A put in 20 J. and 
B put in 20 J. likewiſe : But 4's Money was in Com- 

ny 9 Months, and B's but 6 Months; they gained 60 
2 What muſt each have? 


A's Money multiplied by his Time, is 180 
B's Money multiplied by his Time, is 120 


The Sum 300 


180: 36 A's Gain. 
120: 24 B's Gain. 


EES Il. 


A, B and C put in Money together; A put in 201. for 
6 Months; B put in 401. for 3 Months, and C's Money 
was 60. which continued in Company 2 Months ; their 
common Gain was 361. What muſt each have of the 


Gain ? 
Firſt, 


Then, as 300 : 60: | 
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Firſt, Multiply 4's Money 20 Pounds, 
By his Time 6 Moaths. 

The Product of As Money and Time = 120 
. Multiply B's Money 40 Pounds, 
By his Time 3 Months. 

The Product of B's Money and Time = 120 
Multiply C's Money 60 Pounds. 
By his Time 2 Months. 


The Product of C's Money and Time = 120 


Now ſeeing the three ProduQts are equal one with an- 
other, it is evident every Man muſt have an equal Share 
of the Gain: So each Man's Part is 124. 


9UEST. II. 


A, B, and C put in Money together; 4 put 20. for 
Months, B put in 301. for 5 Months, and C put in 401. 
for 7 Months; they gained 60. What muſt each have 
of the Gain ? | 
Multiply every Man's Money by his Time, and the 
three Products will be found to be, for 4 60, for B 150, 
and for C 280, whoſe Sum is 490. 


| 60 7.5 
Then ſay, if 490: 60 :: 5 150 þ Fac) 14 


280 34.42 
Proof 60.00 
9UEST. IV. 


A and B company: A put in the firſt of January 500. 
but B could not put any Money in till the firſt of Hay; 
What muſt B then put in, to have an equal Share with 4 
at the Year's End:? 

If I multiply 50 J. which is A's Money, by 12 Months, 
which is As Time, it will produce 600/. Now it is plain, 
that B's Money can but be in Company 8 Months; it is 
likewiſe evident that ſo much Money is required - — 

: whic 


= 
o 
: 
: 
7 
* 
© | 
4 
4* 
5% 
=. 
: 
ww 
© 
* 
4 ' 
'N 
8 
29 0 
$1? ; 
A 
1 
22 1 
29 
Cf) 
ay - 
+> 5 
+ 5 4 
s 4 
- Tz 1 
4 „ 
3 
14 
4 1% 
* 1 
4 = 
_"Þ 
. 
1 


22 EC nk Xu 
> <= = <A a = ac: 
PR ad S 
— r + 
1 * * * 
, 238 
2 — . 


— 5 — 
n 


U 
a ] 
1 
rl $ e 
G 
5 
: 
. * 
8 
9 
* ! 
i * 8 
"| 
4: / 
4 bar 6 
7 * 
. 
1 
' 
* 4 A 
. 4 
| : 
* 5 
$7 
K U 
» ||, 
1 
9 Xt 
1 
KJ * . 
* 
N 7 
us 
#7 
| , 
+ d 
4 
t * 
N je F 
i 64 - 
5 . 
i 
' 4 
Ty 
* 4 
- 
1 - 
Tl 
} 4 $ 
. 
3 
* $- "3 . 
n , . 
= 
. 
i 
18 
* 
- 
749 
- 
; : 
| '4 
45 
ä I 
* 
o 
: 8 
5 
# . 
* 
(4D 
-$] 
4,4 
3% 
1 * 
1 
( « 
* 
1 
2 
4 4 
, 0 
4 
3 
e 
= 
J 
A 
*. 
. 
Us 
x * 
KL 4 
j * 


F 40 


282 Double Fellowſhip. 
which multiplied by 8, ſhall produce 600; divide theres 
{ore 600 by 8, quotes 7 8 which is what B muſt put in. 
| 3 
| 5 


— — 


40 


rr. # 


A, B, and C keep Company; A put inthe firſt of Mate 
60 J. B put in the firſt of May 160 Yards of broad Cloth, 
and C put in the firſt of June 240 Ducats. On the firſt 
of Fanuary following, they accounted their Gain; of 
which A and B took up 456/. B and C took up 4311. 
and Cand A took up 375/. The Queſtion is, What was 
gain'd as well in the whole as a-part; what B valued a 
Yard of Cloth at, and what was C's Ducat per Piecc ? 
If you add the three Numbers together, and take half 
that Sum, becauſe every Man's Money is there named 
twice, you will have the whole Gain: 


See the Wark. 
To find the ſeveral Gains, | 
From 631, the whole Gain, 4 and B's Gain was 456 
Sub. 431, BandC's Gain. Band C's Gain was 431 
— C and A's Gain was 375 
Reſt 200 to A's Gain: — 
The Sum is = 1262 


From 631, the whole Gain. The half or whole Ga. 631 


Sub. 375, Cand 4's Gain, 
— | | : | J. 
Reſt 256=to B's Gain. Then C's Gain muſt be 175 
To find the Value of a Yard of Cloth, there are ſeveral 
Ways; we ſhall perform it at two Operations by the Rule 
4 Three, which I conceive may be moſt beneficial to the 
cal ner, becauſe one Operation will be inverſe. 


Firſt, Therefore, ſay, If 2001. come from 60, what 


It 


will 2564. come from? Facit 79.8. 
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If 200: 60: 256 

fen 


— œÜW—— 


Zoo) 15360 (76.8 


1400 
1360 
1200 


1600 
1600 


Tben ſay, If 10 Months come from 76.8; what will 
8 Months come from ? Facit 96. For ſeeing the Time is 
leſs, it muſt come from a greater Stock, 
3. + a | : 
Ifi0:768::8 * 
10 


8) 768.0 (96 the Value of the 
— whole Cloth. 


48 
48. 


0 


Divide 961. by 160, gives the Value of a Yard, viz, 
12 Shillings. 
160) 96.0 (.6==to 125, 
960 


O 


After the ſame Method muſt you find the Value of 2 
Ducat; for firſt I ſay, If 200 J. which is 4's Gain, come 
from 60. which is ps Stock, what will 175 l. come from, 
which is C's Gain? 48 from 525, or 52-5. Ir 

| 6 L 
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If 200 : bo : 1% 2 


200) 10500 (52.5 


IOO 


Br — — . 
>. 4 
a d --& 
% * 5 1 


500 
400 


Secondly, If 10 Months produce 52.5 ; what will 7 
Month's? Anſwer 57 l. for ſeeing the Fime is leſs, the 
Money will be more. | W 

Z ꝙꝑꝗ ww Jp | 
If 10: 52.5 ::7 
10 


7) 525-0 (75 I. Sto 240 Ducats. 
1 | | 
35 
„ 
"14S 


Which if divided by 240, gives in the Quotient .3125, 
which is equal to 65. and 3d. the juſt Price of a Ducat. 


SUEST. VI. 


AJ. B, and C company, and put in together 3822 /. 
A's Money was in 3 Months; B's Money was in 5 Months, 
and C's Money was in 7 Months : They gained 234 J. 
which was ſo divided, as the 3 of s Gain was equal to 4 
of B's Gain, and 4 of B's Gain was equal to 4 of C's Gain: 
What did each Merchant gain and put in? - 

e 7 : Suppoſe 
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. Suppoſe A's Gain was 4/1. then muſt B have 64 and 
C 8, according to the Tenor of the Queſtion ; which 


Numbers added together make 18: Then I ſay, 
110 ere 52 Js Gain. 
18: 234 :,: 9.6 | race? 78 B's Gain. 
©. Conti e 


Next, multiply eyery Man's Gain by his Time, and 
the Sum of the three Products will be 1274; by which 
8 the whole Stock, you will compute a common 
Multiplicator, , by which every Man's Gain and Time 1 
multiplied, gives each Man's Stock ſought. - 


Ste the Work. 


| 1274) 3822 (3 Com. Mul. 
3322 


—— — 


1 | 
A's Gain and Time= 155 | 
Xo | ' 7 4. i 10 3 . — u rer 
6iV'd .  — AÞ.; 


1 


10 


3 Gain and Time= 390 


3 


I 1170 B's Stock. 
Then Cs Stock muſt be 2184 


erer un] 


A, B, and C company; A put in the firſt of January 
1 . and the firſt of May puts in 150. more; and on 
the firſt of September takes out 30/. The Remainder 
ſtays in till the Vear's End. C3 

B put in the firſt of Fanuary 2501. and on the firſt of 
June Gol. more; and on the firſt of November 100 l. 
more; which continues in till the Year's End. 

C put in the firſt of January 3001. and the firſt of April 
takes out 200 J. and on the firlt of Augiſt takes out 50 /. 
more; the Remainder ſtays in till the Year's End: What 
mult each have of the 2 which was 133 Pounds? 

| " Þ ps t 


— — x 
*.. . * y 
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It is plain that 4 hath 1001. in for 4 Months, and 250 /. 
for 4 Months, and 2201, for 4 Monet, which 3 Produas 
will be 2280 for. As whole Money and Time; and it is 
evident that B hath 2500. in for 5 Months; and 310. for 
other 5 Months, and $20 J. for 2 Months, which 3 Pro- 
gue will be 3620 for B's whole Money and Time. It is 

kewiſe evident that C hath 300 J. in for 3 Months, and 
1001. for 4 Months, and 501. in for —— ; ſo the 3 
Products will be 15 50 for C's whale Money and Time: 
And by the Work of the ſecond Queſtion the Parts of the 


Gain will be found. X 
A's Part 40.71 
Far) B' * 64 FThe Sum 133. 
C's 25.67 


— 


1 


Loss and Gar N. 


Y this Rule we diſcover what is got or loſt per Cent. 
in ſelling and buying Goods; and inſtructs us how to 
raiſe or fall the Price of Goods, to gain or loſe ſo much 
per Cent. or otherwiſe, either with or without Time. 

This is of excellent Uſe to moſt Traders; and there be- 
ing a great deal of Variety in it, we will endeavour to 
make all plain in the following Queſtions or Examples, 

_ OUESTION:; 2 :.: 

If I buy Yarn for 94. the Pound, and ſell it again for 
13d. 5, what is gained per Cent. or in laying out 100 J. at 
that Price? 
-- Say, If 9d. become 134.7, what will 100/. become? 
Facit 150, and DM x90, gives 501. for the Gain, 


913.5 5 . 
9) 1350.0 (150 
. 9 „ 100 be” | 


_ 50 the Anſwer. 
.45 / ; * 1 ' 8 
©0 QUEST, 


Toft and Gain. 


2E I 
Tf T buy Broad Cloth for 11s. 6d. the Yard, bow muſt 
J ſell it to gain 201. per Cent? 2 


Wo 
Say, If 100 become 120, what will T15. 64. or 11.5 
become? Facit 138 or 13s. ahd 9d. 4; and ſo much 
mult I (ell it for to gain 20 J. per Cent. 
„„ OT IOT ET: 280 
Here having cut off one Figure II. s 
for the Deci mal, I cut off-2 more id 
inſtead of dlviding by 100-1. ++ 600 Hiag. 
120! — 
120 


4 | | 4. 
13.800 Anſw. 13.8. 


Nite gs tightt DE S. in. | 
Tot 13 Hzb tum: of dam i bas 
If I buy C. Weight of Tobacco for 41. 134. 4d. and 
ſell it again for 114. the Pound, whether do 1 gain or 
loſe, and what per Cent? | 
Firſt find by Practice what the G. will coſt at 11 d. the 
Pound, which by the Work is found to be 5 J. 25. 8 f. 
Then ſay, . \ 11.2 
131} 7; 06. $50 : 2 reder 2: 007 5 Omen; |] 
If 4.6662 5. 133: : 100: 110 Facit 2,8 t 
And 110% Minus 1001. is 101. the 1.4 
Gain ſought, F 0.933 
| N 8 e J. 4. FA 
S. Ig ZB: 2:6 
. +1 G , 


* 


QUEST. w. 


If a Pack of Yarn, weighing 240 lb. coſt 14 1. what muſt 
a Pound be ſold for to gain 15 J. 10s. per Cent.? 

Find what a Pound will coft, which in this Caſe is 
eaſy ; for a Pack weighing 240 /b. as many Pounds as the 
Pack cofteth, ſo many Pence the Pound will coſt: So here 
a Pound will by that Rule coſt 13 4. Then ſay, 


R — = 8 
* 


aA by - — - 
. « ts \ P 
* — . OY - * << 4. +. — 
oY _ : * 8 
my n _ * 
— — - 1 J 2 
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. d. d. 
If 100: 115. 5: 13 : Facit 15.015 
3330 i ä 


—— — 150 PT * 
1 +3 \ * & 6 N 

3495 Yan) e 
1155 


15.015 The Anſwer. 


QUEST. v. 


A Manchefter Man buyeth Varn for 6. the Bundle; 
which not G fo good as expected, would put it off 
again, ſo as but to loſe 6 per Cent. by it. The Queſtion is, 
what will a IM col? 

J. 4. 


Say, If roo : 9 ::6 Anſw.55. 7 d. 24-7. 


Facit r Farthing; 
and fo much be 1 muſt ſell it lor. „ e 
 9UE S7. vl. 1 1128 | | 


1 I buy Incle for 8s. the Groſs, how many Yards may 


I ſell for a Penny to e pen fl 
at if. 


Fir, I aur . 100: 120: : what 8 Facit = 8 
turn a Groſs into Vards thus, -multiply 24, the Fieces'i in a 
Groſs, by 36, theiYards in a Piece, Facit 864 Yards: 
Then ſay, If 28 of a Shilling buy 264 of 4 Vard, what 
will Ar of a Shilling buy? Facit 1 = to 25, or 7 Vards 
and a half; and ſo many he may ſell for a 1 and 
gain 200. per Cent. 


v See the Warks ©: (2 
28 : 886 2: W. 
e Aer el.. 


. QUE 7. VII. 


1 I ik le) for. 124. Gross. herein is ** after 
5 per Cent. WI hat did a, 45" coſt? Wet f Wy 
TA 


-Lifs' and ry 289 


Say, if 95 J. come from 100 l. what doth 12 l. come 
from? Facit 12133 7 
95: 100 :: 12 | 

12 110 1 
1146.) 95) 12001234, or li £3 01921 
nao T9 Oo bd \C1 01 9t9%7 


2b ES vn. 


A Manchefler Chapman going to a Fair, fold Fuſtians 
for 11s. 6d. the End, wherein was gained 15 J. per Cent. 
and ſeeing no other Chapman had ſo good, raiſeth them 
at the latter End of the Fair to 126. I demand what he 
gain'd per Gent. by this laſt Sale? 

Say, If 113. 6d. gain 15 J. what will 125. gain? 
Multiply and divide, and the Anſwer will be found to be 


I5/. 13s. OOd. 2 
wn - "Ye the Wark... 
II 11.5: 15516 12 
12 


30 
15 


11. n in'd b 
idee (15-05 - fb y 
650 
— 215. 
750 
"oo 
375 


QUEST, 


8d 4.901 mort moo Ve U vs" 
DUEST., I 
A Mancheſter Man buys 20 Tun of Cheeſe, with which 
he went into Freland; it coſt him 400 l. the Freight and 
Cuſtom came to r and Charges 
e 


2 
— 


came to 16 J. 13s. 4d. how muſt he ſell it per Pound to 
gain 20 per Cent. by it? 


02 
Collect the Coſt and Charges into one Sum, and ſay, 
If 100 l. become 120 J. what will 466 /. 135. 44. 
Coſt, Firſt Penny ——— 400 : oo : © 
Freight and Cuſtom 50: oo : © 


Hg pwn; Charges . 16 : 13: 4 
e b es aan i 2466/5 234 


SRL ) >: 7511 . a 4 CILTTLYW TH 


nenen 
Ik og: 120: 466.666: Fucit 566. 
Say again, If 44800 Pound of Cheeſe (and ſo many is 
in 20 Tun) coſt 560 Pound, what will one Pound coſt ? 
Anſw. 3d. As by che W ork appeareth. 


| lb. ' - heron 4 
If 44800: 5$60::1 
af 


44800) 560.0000, (.0125= to 3d. 
1 
— 
112000 
89600 
224000 
| 224000 
" — 
© 


2UEST. 


euren. X. * 


A Aer g Corn at 8s, the e in'd 161, 

ut Ce by a fal co i forced 

1 10 ſel it for 4, did he gain or ole fer Cent, by this 
] 

Say, if 85. make 1101 what 71. Facit 96 1, whereby 


he loſt 31, x5 e by this Sale. 


'L 4. 
If 8 110:: 7 
7 0 
— 8. — 
8) 770 (963 557 
„ 
30 
48 
2 
NES. XI. 


If I buy Yarn for 9 d. and ſell it for 12 d. and allow 3 
Months for Payment, what do I gai n per Cent. per Ann.? 
This Queſtion admits of a double Meaning, and by 

that means of a double Anſwer. 

For firſt, ;it is evident if he on this Sale had received 
ready Money, he would have gained 33 L I per Cent. but 
giving 3 Months for Payment, his Ain muſt needs be 
leſs, by as much as the Rebate, of 133/. 4 for 3 Months 

ninth . of ne 


* fame 3 would abe this a, thus : 


mw - L 


If 9:12 :; 100 ; * 133.3 as before. 
P p But 


—— 
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But inſtead of making the Gain leſs, by giving Time, 
wh make jt valtly Moree. thus; for they ſay, 
f 3 Months ga 0 in 3343 what will 12 Montt 8 
Facit : 3 30 Bild ought.” 
So they 22 ToO l. to be 133“. 65: Bd. 
K Bu. you may uſe that which ag agrees beſt with! your own 
eaſon. Sar 
Mete, We allow 6 per Cent, Si we Thee for the Re- 
bate in the Queſtion ene, * mug the Rate al- 
lowed by the Statute. 


The Rite of ALLIGATION, 


LLIGATION teacheth how to mix or unite 
many Simples, or Particulars, into one Maſs or Sum, 
according to any Price or Proportion required. 

For the Eaſe of the Learner, we ſhall divide this Rule 
into 4 Varieties, that ſo when a Queſtion is propounded, 
it is but conſidering what Variety-it falls under, and the 
Wark will ſoon be finiſhed. 


va % l VARIETY To 


— 


Ia this Variety we have} given the Prices andQyinti- 
ties of ſeveral Simples to 55 217555 and the mean Rate 
or Price of any Part of ſuch ture is requited.. N 


To find which, the Proportion is fi” 
As the Sum of Simples to be mixed: 
To the total Value thereof: 
80 8 0 Part of the Compoſition: 20 9% 
To | the Value thereof. $0200} 


50 03 1001 eid ten 5 a7 
= FE 2 X 4 M1 P L ZE. 
A Tobictonift would mic 20 U. of Tobactb at 94. the 
Pound, with 60 /þ. at 12 d. the Pound, ànd with 40 /6. 
at 184. the. Pound, and with 12 7b. at 2's. the Pound. 


The Queſtidn is, what a Pound of this Mixture is worth! 
FR Place 


The Ru Us Alligation., 2 93 


Flace | the e N umbers 450 their Values as underneath: re 


ie, N . . : * as ot, | 
20 at 0.9 er th. will coſt ©: 15 0 
1? 60 at 1 O per lb. will coſt 3 0 o 
40 at 1 6 per ib. will coſt 3 0 o 
a 12 at 2 0 & pe Ihe will colt E 0 
8 = „ 
> Sum r EI 31 I Value : 7 19 © -|f 
58 Then ſay, If 132 pound coſt = 19 4. what will 1? 1 
Facit 11. 2d. 2949. . 
See the Mort. 8 
15. J. 8 1 - bb. wh, 
132 : 7.9535: 1 7 
h 1 4 s 
; 132) 7.95 (.06022=to Is. 24. ;. vp 
792 'M 
, 3 bw) 
300 Il 
F 264 38 
36 A 
2252 Il. 1 


A Farmer would mix 5 Buſhels of Wheat at 6 5s. the 
Buſhel; with 12 Buſhels of Rye, at 45, the Buſhel, with 
8 Buſhels of Beans, at 5. the Buſhel, and with 18 Buſhels 


4 - 


2 


of Barley, at 25. 6d. the Buſhel. The Price of age Naar F | 
of this Mixture was demanded. 8 E: 
Place your N umbers and their Values as under. | þ 

, 4.94 , k 9 

a9 0 o at 6 © the Buſh. will coſt 1 10 © 1 
Wei n "12 at 4 0 the Buſh. will coſt 28 o 8 
Sat 5 o the Buſh. will coſt 20 0 i 
e 45 at 2 8 the Buſh. will coſt © "6%. i... 48 

' ti id LT Calis 2 75 * 775 

N Numb . 43, Se Hee Total Values 8 3 0 * 
Pp 2 Then 1 


5% e ie N A 20 n. 
Then fay, 1. 2 5 . or 8.15, w 
9 one ulbel! Facit 33. 9. f. 3 * a 
Ser the Work... 

3. E 0 5. 


431 8.1311 


£ 


43) _ 895 Sto 35. 9d. fer. 


PARIETY II. 


| In this Variety the Price of the Simples is expreſſed, 
but no _—_— given ; and it is required how much of 
each Simpl Long mult take to ſell one Quantity or Mea- 
ſure at ad om ate propbunded. 

The whole Work of this Variety is in linking the Ex- 
tremes bly together; and wiki the true Diffetehics 
betwixt them and the Mean 3 and theſe nN are 
the true Quantities ſought. 


EXAMPLE. 


A Merchant hath Spices, ſome at 92: the Pound, ſome 
Len one A 18 d. and ſome at 704 how much of each 
i that he may {ell a PAund ſor 209. ? 
9% 88 


wn the ſeveral ] Prices 6 Y the Spices orderly 
| Aude one down with a Line of Connection to the Left- 
-hand, as in the Example may be ſeen, 


Nate, That 9, 12, 24, 30, I call the Extremes; 9 and 
12 being the two leſſer Extremes, and 24 and 30 the two 
greater: 


Ld » 


| » Pound, and 8 at 30d. a Found; and 
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Fee Theh h off the otller Hand ſet down the Mean 


ric 
1744 I unk or joi A togethet two Extremes, no 
alter nich, ſo as ofie cor 5 — than the Mean, and 
And ſs; and after ch. other two, till I have 
6 in i this Example, 1 nk 9 and Bien ogether, 
2 1 we 2 as yol ſee; then tale due erence be- 
twixt 8 treme and tte Meat Price, and place it 
oyer-againſt it Yoke-fellow: So the Differtuce betwixt g 
and 20 is 11, which plate againff 30 irs Yoke-fellow'; the 
Difference betwixt 14 55 74 is 85 which'place againſt 24 
its Yoke-feljow ; betw and 20 is 4, which plate a- 
Sainſt 12 its Veit eil; ad laftty, the Pifference be- 
twixt 30 and 20 IS. 0. whith place 
byer-agdiiift 9 its Loke fellow. 


lo, as you — 10 
ee 9 128 Aach the Bd fakes N IJ 4 
1 


e found \ nll be the Anſwer tothe 20 
s oft as he takes 105. 24] 8 
10 dad be foul take 4 of 124 
omar at 2; 1. Mi Pound ; * 
rſs d may be afforded for 204. or 17. 8. 
1255 reof i is ealy y the laſt Variery 3 for the 
un Ag the 155 fould, multiplied by 20, is e pa) 
to the 8 _ 


30— 11 


Produkts of the 5 fference and 
tremes. e it A 5 time, as here it happens, that — 
e may be lin ed more Wa 8 than one, chen the 


hy dben ke x 
ound, 10 at 12d. a lh 11272 | 


t bell likewiſet true may be proved 
i 2 „and 1 he Mean Price will 
be found to, be 20d. 


10 ol: Pleas: 3 3 2 
NN 

at in h Ca the 145 wh 

rene treme 


ave t. Lor g Ve 11 a 
likewiſe ave two 2 RN 2 f. —— betwirt 


— 


— = = = = 
* 9 . 4 9 - ** _ 8 — 3 — £ - 2 2 * > * A 
—_— -— — _— — ” . q 2 — > _ 2 4 21 21 2 8 . — 5 _ K 2 9 * — * - 7 * 4 mug; . py . 
. 0 * 1 1 Y-If * bo \ 1 32 138 a Line oy - 2 7 X . 1 * 7% - 80 * - 
" OSD = er ͤ ͥͤͤͤ ˙ A aims Wk”, | r as S n * 3 2 
8 U , a — bn LD: 4 A & — 7 8 . = * 4＋ "# » 8, > * 0 5» . 2 88 Lge” WT 7 L 2 be ” s . 
L * % p L * . p 43 a 1 — _ 
F 7 L x 732.7% . * YEN — m_ 2 0 F, — 3 . W in d . - . J 
* S 1 — =_ Py . 2 1 8 ; , &.* G Q 2 > LAT M7 — 7 * 
— 


0 rr 


Tru = P36; 4.745 
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9 and 20 is 11, which place over-againſt 30, its Yoke» 
tellow; the Difference betwixt 12 and 20 is 8, which 
becauſe it has two Yoke-fellows, place againſt them both, 
to wit, againſt 24 and 30, as you ſee; the Difference 
betwixt 24 and 20 is 4, which place againſt 12 its Yoke- 
fellow; and laſtly, the Difference betwixt 30 and 20 is 
10, which place againſt both its Yoke-fellows, to wit, 12 
and 9. Then draw a ſtreight Line, and beyond it the 
Differences ; ſo firſt I ſet down 10, then 10 and 4 is 14, 
which ſet down; then ſet down 8, then 11 and 8 is 19, 
which likewiſe place down; then as oft as he takes 10 at 
9.4, the Pound, he muſt take 14 at 12d. the Pound, and 
8 at 24d. the Pound, and 19 at 30%. the Pound, that fo 

a Pound may be worth 20d, 1 
And laſtly, if we link 9 both with 24 and 30, and 12 
both with 24 and 30, and 24 both with 12 and 9, end 30 
both with 12 and q, then the 
9 4-10[14 Difference betwixt 9 and 20, 

I2 


4.104 which is 11, is to be placed a- 

20 | 10 85 24 and 30; and alſo the 
24— | [11. 89 Difference betwixt 12 and 20, 
30.1 11. $19 which is 8, againſt 24 and 30, 


| for the ſame Reaſon ;' and the 
Difference betwixt 24 and 20, which is 4, againſt 12 and 
9, they being thereunto linked; and laſtly, the Diffe- 
rence betwixt 20 and 30, which is 10, place againſt 12 
and 9, for the ſame Reaſon ; then on the other fide the 
Line, place the Sum of the Differences againſt their re- 
ſpective Numbers, as you ſee in the Example: So b this 
Alligation, you. will find, he muft take 1456. at 9 ,. and 
Py the Pound, and 19155. at 244. and 30d. to make k 
t een 
! ſhall not name any more ways of linking theſe Num- 
bers, theſe being ſufficient to underſtand how to link them 
any way, and leave the reſt to the Scrutiny of the Learner, 
to exerciſe himſelf with: For I have been the larger in 
theſe Examples, that I may not trouble myſelf any more 
with the Method of linking in the Examples following'; 
only Note, that if at any time you have but one Extreme, 
either leſſer or bigger than the Mean, it will but admit of 
one way of linking, and the Queſtion will have but one 
Anſwer, as in the following Example may be ſeen. gr 
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EXAMPLE. 
A Merchant hath Wines; Canary at 24d. the Quart, 
Sherry at 16d. the Quart, and Malaga at 124. the Quart, 


how much of each Sort muſt he take ban 
to ſell a Quart for 18 d.? This Que- 24——12.6'8 


ſtion you ſee admits but of one way 
of linking, and ſo but one Anſwer 184 16—]—]9 6 
and obſerving the Directions before 12—1 | 6 


given, you will find 8 of Canary, 6 

of Sherry, and 6 of Malaga muſt be mixed together, that 
ſo a Quart may be ſold for 18. a 
It muſt however be obſerved, that tho' the Rulz of Al- 
ligation will give but one Anſwer, yet all Numbers that 
are in the ſame Proportion between themſelves, as the 
Numbers which compoſe the Anſwer, will likewiſe ſatisfy 
the Condition of the Queſtion. Thus 4 Quarts of Ca- 
nary, 3 of Sherry, and 3 of Malaga, will compoſe a 
Mixture worth 184. per Quart. For as 8:6::4: 3. 
In like manner 24 Quarts of Canary, 18 of Sherry, and 
18 of Malaga, will alſo ſatisfy the Queſtion. Far as 
$:6:: 24: 18. And after the ſame manner an infinite 
Number of Anſwers may be found. | 

Nor is this all ; for by the Help of a particular Method, 

which we ſhall now explain, an innumerable Number 
of other Anſwers may be found, without the Numbers 
which compoſe them being in the ſame Proportion. 
L, et us, for Inſtance, ſyppoſe that the Merchant is de- 
termined to uſe 6 Quarts of Malaga conftantly in the Mix- 
ture; but to increaſe or diminiſh the Canary or Sherry, 
in any Proportion, that will produce a Mixture worth 
184. per Quart. 

Then may the Quantity of Canary be increaſed or di- 
miniſhed by 2, the Difference between the Price of the 
Sherry and the Price of the Mixture, provided the Quan- 
tity of Sherry be, at the ſame time, increaſed or dimi- 
nithed by 6, the Difference between the Price of the = 
nary and the Price of the Mixture. That is, the Cana 
may be increaſed to 10 Quarts, if, at the ſame time, the 
Sherry be increaſed to 12. 


For 
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For 10 Quarts of Canary, at 24d. are worth 240 d. 
12 Quarts of Sherry, at 164. are worth 192 d. 
6 Quarts of Malaga, at 12 d. are worth 72 d. 


Thbereſare 28 Quarts of the Mixture, are worth 594 d. 
And 1 Quart is worth or 18 4. 


The ſame may be done by diminiſbing bath the Quan- 
tities, inſtead of increaſing them. And if, inſtead of the 


Numbers found, others in the ſame Proportion be taken, 


a prodigious Number of Anſwers may be ſound. 

If the Sherry be ſuppoſed invariable, then the Quantity 
of Canary may be increaſed by h, the Difference, between 
the Prices of the Malaga and the Mixture, provided, at 
the ſame time, the Quantity of Malaga be increaſed by 6, 


the Difference between the Prices of the Mixture and 
Canary. That is, the Quantity of Canary may be in- 


ereaſed to 14 Quarts, provided, at the; ſame time, the Ma- 
Jaga ſbe increafed to 12. | 8 1 


For 14 Quarts of Canary, at 244. are worth 336 d. 
6 Quarts of Sherry, at 164. are worth 96 d. 
12. Quarts of Malaga, at 42 d. are worth 144 d. 


Therefore 32 Quarts of the Mixture are worth 576 4. 
And 1 Quart is worth 5 or 18 d. 


If the Canary be ſuppoſed. invariable, the Quantity of 
-Sherry may be increaſed, or diminiſhed by 6, the Diffe- 
rence between the Prices of/the Malaga and the Mixture, 
provided at the ſame time the Malaga be diminiſhed or in- 
;creaſed, by a the Difference between the Prices of the Sherry 
and the Mixture, That is, the Quantity of Sherry may be 
increaſed.to,12 Quarts, provided, at the ſame time, the 
Malaga be diminiſhed to. 4. 


For 8 Quarts of Canary, at 24d. are worth 192 d. 
12 Quarts of Sherry, at 16d. are worth 192 4. 
4. Quarts of Malaga, at 12d. are worth 48 d. 


Therefore 24 Quarts of the Mixture are worth 4229. 
And 1 Quart is worth , or 3 
7 
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By the ſame Method, all Queſtions of this Nature may 
be ſo!ved, and an infinite Number of Solutions found to 
each, out of which may be ſelected thoſe that are moſt 
proper for the purpoſe, which is an Advantage that can- 
net be had from the common Rules of Alligation. 


VARIETY III. 


In this Variety we have the Price of all the Simples; 
and the Quantity of one given to find the Quantity of all 
the reit, ſo as one Meaſure or Quantity may bear a mean 
Rate or Price propounded; which to do, obſerve the Pro- 
portion following : 


As the Difference ſtanding againſt the Quantity given: 

To the reſt of the Differences beſides : : 

So the Quantity given : | 

To the Quantities fought : Each to its reſpective Dif- 
ference. ; — > 


EXAMPLE. 


A Tobacconiſt hath 3016. of the beſt Tobacco at 2 £. 
or 244. per Pound, which he would mix with ſome at 
12 d. ſome at 9d. and ſome at 74; and he would know 
how much of each Sort of the ſaid lefs Prices muſt be 
mixed with the 30 0b. of the 


beſt, that he may ſell it ſor a 24-—5T74+7-9/20. 30 
Penny the Ounce, or 164. i2)| [8 8 
the Pound. 16 
Having by the laſt Vari- 9— |8 8 
ety ſet down the Numbers, — 8 


linked them, and found the 
Differences, as in the Example; then ſay, As 20, the 
Difference againſt the Quantity given: To 8, the next 
Difference : : So 30: To 12, the Quantity required at 
124. the Pound. And ſeeing the other Differences are 
equal, it will require 12 Pound of each; ſo that he muſt 
take of the leſs Prices at 12 /b. a- piece, to mix with the 
39 lb, of the beſt, that ſo a Pound may be afforded for 
A : 16 
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for 16 Pence. The Proof of this, and the following, are 
by the firſt Variety. 


SAMPLE It 
A Goldſmith bath 20 Ounces cf Gold at 20 CarriQs 


fine, and would mix it with ſume at 22 Cartract: fine, and 
ſome at 24 Carracts fine; now much of 22 and 24 Car- 
racts fine, and how much Alloy maſt he mix wieli the 20 
Ounces of 20 Carracts fine, fo as an Ounce, and conſe-— 
quently the whole Maſs may be 18 Cat reacts fine? 

Nite, That Alloy is a fort of courſe Silver, or Copper, 
or ſome baſe M-tal, with which Ohe mix Gold or 
Silver, to abate tke Fineneſs thereof, | 

An Ounce of Gold is divided into 24 Parte, called Car- 
racts, and an Ounce of Silver into 20 Parts, called Penny- 
Weights; therefore to diſtinguiſh Fineneſs of Metels, 
ſuch Gold as willabidc the Fire without Loſe, is accounted 
24 Carracts fine; if it loſe 2 Carracts in trial, it will then 
be 22 Carracts fine, &c. 

Silver is valued in Ounces, and a Pound of Silver which 
loſeth nothing in trial, is called 12 Ounces fine; but if it 
Joſe 2 Penny-weight, it is then ſaid to be 11 Ounces, 18 
Penny-weight fine. 

Firſt ſet down the Values in order as uſual, with the 
mean Value, and in the Place of the AJloy, becauſe it is 
not accounted of any Value, place a Cypher; then take 
the Differences, which by the linking you may fee, will 
all be the ſame, except only in the Place of the Alloy, 


Then ſay, 


20 18 118 

If 18: 18 :: 20: 20 TEE 
18:1 20: 20 18 ” 5 2 
If 38: 12::20; 134 7 18 18 
0 ＋ 2.4.12 


Thus you ſee, That with the 20 Ounces of 20 Carradts 
fine, there muſt be mixed 20 of 22 Carracts fine, and 20 


of 24 Carracts fine, and 1 3 Ounces and 3 of Alloy, that 
I 


fo an Ounce would bear Carracts fine. 


By 


The Rule ef Alligation. 


By changing the two laſt Terms of the Proportion in 
the aforegoing Rule, which is the ſame thing in effect, we 
mav work a n of theſe Queſtions by-the c- \ntrated way 
in Fell; whip; and if there be any Fractions, bring them 


up Decimally, 


Jor 


If the Terms be changed, the Proportion ſtands ; 
As the Dft-rence againſt that Price whoſe Quantity is 


gir en: 
js to the QQuantity given:: 
80 an) other Difference: 


To its Quantity ſought. 


EXAMPLE III. 


A Chapman hath Yarn at ſeveral Rates, and would mix 
£0 Pound, at 244. the Pound, with ſome at 2ad. ſome at 
14&. ſome at 94. and ſome at 74. How much of each 
Sort muſt he mix with the 40 Pound, at 244. the Pound, 
that he may ſeli a Pound for 16 Pence? 


Having placed your Numbers, 
and linked them, and taken the 
Differences as in the Margin: 

Then the Proportion is, as 16 
to 40, what 2? what 4? what 8? 
what 8? Inſtead of theſe Opera- 
tions divide 40 by 16, the Quo- 


16 


105 


— 


20 
14 
9 


© © + vw 


9 


16 
2 
4 
8 
8 


tient, multiplied by every Difference, 5 ves every parti- 


cular Quantity ſought, 


See the Mort. 


Firſt, Mult. 2.5 
By 2 


5.0 at 204, the Pound, 


21), Mult, 2.5 
By 4 


10.0 at 144. the Pound. 


3ely, Mult. 2.5 
By 


20.0 at 9d. and 7d. the Pound. 
q 2 
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_ Soyouſee with the 40 at 24d. the Pound, he muſt mix 
5 at 20 d. the Pound, and 10 at 144. the Pound, and 20 
at 94. and 7 d. the Pound; and fo a Pound will be worth 
16 Pence, 


VARIETY IV. 


In this Variety the Prices of every Simple is expreſſed, 
and the mean Rate or Price; and it is required to find 
how much of each Sort muſt be taken, to make up a cer- 
tain Quantity propounded, agreable to the mean Rate 
given? 

Which to do, obſcrve the Proportion following : 


As the total Sum of the Differences : 

To the total Quantity given : : L 
So any particular Difference: 
To its particular Quantity ſought. 


EXAMPLE. 


A Grecer hath 4 Sorts of Currants, one at 4 Pence the 
Pound, another at 64. another at q d. and the beſt at 114. 
the Pound: The worſt would not ſell, and the beſt were 
too dear, and he concludes to mix 240 Pound, and ſo 
much of each Sort, as to ſell a Pound for 8 Pence: How 
much of each Sort muſt he take ? 


Having placed your Numbers — Le». 
with the mean Price, linked them MY : 24 
and taken the Difference, as here, 8 | 
divide 240 by 10; quotes 24, mul- 9, |2 48 
tiplied by every Difference, gives I-24 96 
72, for the Quantity of 49. the — — 
Pound; and 24 for the Quantity 10 240 


at 6 d. the Pound; and 48 for the 

Quantity at 9d. the Pound; and gb for the Quantity at 
II 4. the Pound, the Sum making 240, is the Proof. 
Mete, If he hath a Deſire to put off more of his wort 
Sort, he may alter the Quantities by ſome other way of 
linking, as was ſhewed in the ſecond Varieiy. 


2 E87. 
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QUEST. Il 


A Guidjmith hath ſeveral Sorts of Gold, ſome of 24 
Carracts fine, ſome of 22 Carracts, ſome of 18 Carracts, 
ſome of 16 Carracts fine, and is deſirous to melt of all 
theſe Sorts, ſo much together, as may make a Maſs of 60 
Ounces of 21 Carracts fine. How much of each Sort 
muſt he take? 


The Numbers being placed, 24 —5 25 
linked and differenced, as hath 22.13 15 
been ſhewed, and is here expreſ- 21 | | 
ſed : I ſay, 18- [1 5 

116—3 15 
12 Proof 60 


i As : 66: 5: 458 Or if yau will uſe the con- 
2 AS12:60::3:15 tracted Way, divide 60 by 1a, 
3 As 12:60::1: 5 quotes 5; by which multiply- 
4 As 12: 60::3J: 15 ing each Difference, gives the 

ſame Quantities, So I con- 
clude that 25 Ounces of 24 Carracts fine, 15 Ounces of 
22 Carracts fine, 5 Ounces of 18 Carracts fige, and 15 
Ounces of 16 Carracts fine, will produce a Maſs of Gold 
of 60 Ounces, and 21 Carracts fine. 


9UEST. II. 


How many Gallons of Water muſt be mixed with Wine, 
at 3 Shillings the Gallon, to fill a Veſſel of 100 Gallons, 
ſo as a Gallon may be afforded for 25. 64.? 

Firſt, ſet down the Value of a Gallon 
of Wine, and the Water being of no Va- So 
lue, put a Cypher; then having ſet down 2 , 3 | 2.5 
the mean Rate, and linked, and taken the 57106 5 
Difference; ſay, If 3 the Sum of the Dif- — 
ference, give 100, what will 2.5? Facit 3 
83.333, or 83 and 4 of Wine? which ſub- _ 
| tracted from 100, leaves 16 4 for the Quantity of Was 
ter, 


QUEST. 
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2b ESZ. IV. 


A Vintner hath two Veliels, one will hold 50 Gallone, 
and the other 30; and would know how nuch Water he 
muſt mix with Wine at 4 Shillings the Galion, to fill the 
bigger Veſſel, that every Gailon drawn may be worth 3 
Shillings the Gallon; ; and with Wine at 2 Shillings and 
6 Pence the Gallon, to fill the leſs Vellel, that a Gallon 
may be worth 2 Shillings. 

The Quantity of Water is demanded. 


Prep. I. | Prop. J. 

4 13 2.5 1 2 
3} al | 21 O = 

3137.8 | : 

Facit 37 1 Gallons of Facit 24 Gallons of 
Wine; thin — he muſt be | Wine; then there mult be 
$24 of Water in the greater | 6 of Water in the leſſer 
Veſſel. | Veil. 1. 


The Rule of FALSE. 


HIS Rule is more ſor Recreation and Delight, 

than for any ſolid Uſe ; but becauſe it is an inge- 
nious Rule, and may exerciſe the Wits of Youth, we 
Mall here inſert it. 

The Rule of Falſe is ſo named, not from the Falſity of 
it, but becauſe we, by ſuppoſed Numbers, taker at adven- 
cure, and by them working the Queſtion according to the 
Nature thereof, do, by thoſe falſe ſuppoſed Numbers, find 
the true Numbers fought. 

This Rule is divided into two Parts, commonly called 


the Single Rule and Double Rule. 
7 
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The Single Rule of FALSE. 
N the Single Rule we need but uſe one Suppoſition, as 


may be ſcen in the Queſtions following. 12 
L " 
A certain Sum of Money put out at 6 per Cent. Simple E 


Intereſt, at the End of 10 Years amounts to 20. What 
was the Stock ? Arfaver 121. 109. 

Here I ſuppoſe any Number, as 10 Pound; then accord» 
ing ro the Nature of the Queſtion, 

Vhat will 10/. amount to, forborn 10 Years? Which 
bes the Table of Simple Intereſt, or by the D:»ble Rule of 
Three, will be ſound to be 161. which ſhould have been 
20 l. if I had gueſſed right. 

Now l ay, If 16/. come from 101. my ſuppoſed Num- 
ber, what will 20 l. come from? Anſwer 12 l. 10s. the 
Stock ſouglit. 


Se the Terk, 61 
4 J. | | | 

If 16: 10:: 20: * 
„ . 

16) 200 (12.5 5 
40 1 

32 4 

80 $ 

80 b 

2 | 

4 

DUEST. II. | 


A $choolmaſter being aſked how many Scholars he had, 
anſwered, It I had as many, f as many, and 4, or 1 


quarter as many, I ſhould have 99: How many had he ? 
a 36. 


Suppoſe 4d 
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Suppoſe he had any Number, as 40, then as many, 3 ag 
many, and 3 as many, would make 110, which ſhould 
have been 99. Then ſay, 

If 110 come from 40, what will 99 come from? 4». 
36, the Number of Scholars ſought. 


See the N orb. 
If 110: 40 :: 99: 
40 
110) 3960 (36 
1. 320 


660 
660 


— 


O 


9UEST. U. 


There is a Ciſtern with 3 unequal Cocks, containing 
60 Gallons of Water ; and it the greateſt Cock be opened, 
the Ciſtern will be empty in one Hour ; if the ſecond 
Cock be opened, it will be empty in two Hours ; if the 
third be opened, it will be empty in three Hours. Now 
I demand in what Time it will be empty, if all run to- 
gether ? | 

Suppoſe in an Hour, or 30“; then muſt there empty 
at the greateſt Cock 30 Gallons or 2x, and by the ſecond 
Cock 15 Gallons, or 4, and by the leaſt Cock 10 Gallons, 


or 8, which added together make 55, which ſhould have 


been 60. Now ſay, 
If 55 Gallons run in 30 Minutes, what will 60 Gallons 


run in'? Anſw. 32.727, the Time fought, 


AUEST. IV. 


Three Merchants, A, B, C, put in Money together, 
and gain'd 100 J. of which A took up a certain Sum; B 
took up twice as much as 4, or double to 4; and C took 
up thrice as much as B, or treble to B: What did each 
take up apart? | 

| Suppoſe 
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Suppoſe A took up 3 Pound, then B muſt have 6 Pound, 
and C 18 Pound, which makes 27 Pound, which ſhould 


have been 100 Pound. . = 4 
| . 333 (1.111111. 
— 5 1 12 ö 22.222222 
18) ( 66.660666=C 
Proof 99-999999 
| See the Wark. 
27) 100 (3.703703 or 370 repeated. 
DP 1 ; = 
199 
159 
100 This Quotient mul- 
81 tiplied by 3 for 4, by 


6 for B, and by 18 for 
190 C, produceth the for- 
189 mer Numbers. See the 


contracted Way in Fel- 
Ivo Howfhip. 
81 
19 


Thus may any Queſtion of theſe Natures be wrought; 
ſo I ſhall forbear mentioning any more of ſingle Poſition ; 
only note, that if there be no Partition in Numbers to 
make a Proportion, you muſt uſe the Double Ruiz, which 
now we {hall begin with. 


Double Rule of Falſe. 


In the Double Rule we uſe two Suppoſitions; and if 
with either we find the Numbers that ſatisfy the Que- 
ſtion, there is no more to be done; but if, as commonly it 
happens, we err in both Suppoſitions, ſee whether they 

greater or leſſer than the Solution requires, which 
mark with +, plus, or — minus; and over-againſt either 
Suppoſition its reſpeRive Error, then obſetve this general 
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As the Difference of Errors if alike, or Sum if unlike: 
Is to the Difference of Suppoſitions : : 
Ss is either Error to a fourth Number; which, added 
to, or ſubtracted from, the Suppoſition over-againſt it, 
gives the Number ſought. Sec the Examples. 


SBUEST. I. 


Good-morrow, good Fellow, with your 20 Geeſe, 
Nay, ſays he, I have not 20; but if I had as many, f as 
many, 2 Geeſe and 2, then had I 20. I demand how 
many he had? | 

Firſt, Suppoſe 6, then as many, J as many, two Geeſe 
and Z, would make 17 and z, which ſhould be 
20. The Error therefore is— 2}, which mark 6—2.5 
as in the Margin. 9＋5 

Secondly, Suppoſe he had q, then as many, Z as 
many, 2 would make 25, which ſhould be 20. The 
Error therefore is + 5, which put down under the other, 
as you ſee done. Then, becauſe the Errors are unlike, that 
is, one plus, the other minus, I ſay, as the Sum of the 
Errors 7. 5 to the Difference of the Suppoſitions 3 : : So 
either Error, ſuppoſe the firſt 2.5 to 1; which, becauſe 
the firſt Suppoſition was minus, according to the Rule ad- 
dcd to 6, makes 7, the Number of Geeſe ſought. 


AES. Il. 


A Gentleman had two Horſes of good Value, and a 
Saddle worth 50 J. which ſet on the Back of the firſt 
Horſe, makes his Value double the ſecond ; but if ſet on 
the Back of the ſecond Horſe, makes his Worth treble. 
the firſt Horſe.” The Price of each Horſe is demanded? 

Suppoſe the Price of the firſt Horſe be 20 Pound, which 
with the Saddle makes 70 1. Then ſeeing this is double 
the Price of the ſecond Horſe, the ſecond will be worth 

51. which with the Saddle would be 85, which ſhould 
de 60, 3 times 20, the Price of the firſt Horſe. The Er- 
ror therefore is—25, which put down as you ſee. 

Suppoſe again the firſt Horſe worth 25 /. | 
which with the Saddle would be 75 J. 20—25 
then the ſecond would be worth 371. 10s. 25—12.5 


J. 
or 37-5, which with the Saddle would amount to 87 J. 105. 
| er 
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1 : 


er 87.5, which ſhould be 75 = 3 times 23, the Price F 
the fictt Horſe, The Error therefore is — 12.5, whic 
place under the other Error, and fay, 

As the Difference of Errors, becauſe alike 12.5 : 

To the Difference of Suppoſitions 5 : : 

So either Error, ſuppoſe the firſt 25 : to 10, which ad- 
ded to the Suppoſition over- againſt it, becauſe —, makes 

o the Price of the firſt Horſe ; and by conſequence the 

Price of the ſecond will be 40. And if you had taken 
the ſecond Error 12.5, the fourth Number would have 


been 5, which added to 25, makes 30, as before. 
PROOF. 


* Firſt Horſe 30 
Saddle = 59 


Sum = 80 
| £==40 = Second Horſe. 
Saddle =5O 
Sum = . 
12 — = Firſt Horſe. 


9VEST. III. 


A ftealing Apples, was taken by B, and, to appeaſe 
him, gives him half he had, and B gives him back 10; 
and going further met with C, and was forced to give ham 
half of what he had left, and he returns him — 43 
and going further meets D, and gives him half he had, 
and he returns him back 1; and getting ſafe away, finds 
he had 13 left: What had he at firſt ? 

Suppoſe firſt 80, and working according to the nature 
of the Queſtion, he had 15 & left, which is 4 2. ö. 

Suppoſing again he had 40, and working as before, he 
will have 10 Fleft, which is — 2.5. 

Then working by the general Rule, you will 8042.5 
find he had 60 Apples at the firſt, 40—2.5 


But the Number fought in this Queſtion may more 
quickly be found : For Nete, That if at any time, as here 


it happens, that the Errors are the ſame in Quantity, and 
Rx 2 unlike 
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unlike in Quality, half the Sum of the Suppoſitions is the 
Number ſought; and the Sum of the Suppoſitions is 120, 
" half of which is 60 as before. | 


See the Fark bath IWays, 
As85:40::2-5 | 80 
40 | 49 
5) 100.0 (20+40=60. Sum 120 
10 or 809—20=60. | — 


00 


9UEST. IV. 


Three Men, as 4, B, and C, bought a Ship for 200 l. 
A ſays to B, give me half your Money, and I will pay for 
the Ship; B ſays to C, give me 4 of your Money, and [ 
will pay for the Shipz C ſays to 4, give me ; of your 
Money, and I will pay for the Ship; what Sum of Money 
had each? Anſwer A 128, B 144, C168, 


| 128+ 1144=200 

0 I20—50 Proof 3 1 ＋ 168200 

2 Sup. 130 ＋12.5 4 28 
QUEST. v. > 


Three Men, as 4, B, and C, thus diſcourfed of their 
Money; A faith to B and C, give me half your Money, 
and I ſhall have 1oo/. B faith to C and 4, give me one 
third of your Money, and I ſhall have 100 J. C faith to 
A and B, give me one fourth of your Money, and I ſhall 
have Icol. What had each? 

This Queſtion will require more Suppoſitions than two, 
before it can well be wrought by this Rule; which may 
convince ſome that affirm, if a Queſtion require more Sup- 
poſitions than two, it will not be wrought by the Rule of 
Falſe: but thecontrary may be ſeen in the following Work. 

Let the firſt general Suppoſition for 4, be 20/7. then he 
wanted 80/1, which is the half of B and C's Money; then 
C muſt have 1201. Now B will have of C and A of their 
Money, which is 461.5, which added to B's Money 400. 

8 / makes 
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makes 8643, which ſhould be 1004. So we have ſuppoſed 

coo little for B by 134, for 100 leſs 86328133. 

Suppoſe again B had 70/1. then C muſt have 90/, Now 

B will have of C and A of their Money, which is 3633 

which added to B's —_ 701. makes 106 J, which ſhould 
u 


be 100. Here we have ſuppoſed too much for B by 63. 
Now. ſay, according to the Rule, 
As 20: 30 :: 65: 10, and 10 ſub- S. 1==40—13438. 
trated from+70, reſteth bo for B; S. 2=70-þ 63B. 
then if A had 20, B had 60, C 100. | | 
But the Queſtion ſaith, C will have of A and B of 
their Money, which is 20 J. which added to 100/. of C's 
Money, makes 120, which ſhould be 100/. Therefore our 
Suppoſition for A is too little by 204.8. I =20—20 4, 


Let the ſecond general Suppoſition for A be 30 l. then 
he wanted 70/. therefore 70 J. is the half of B's and C's 
Money; then they muſt have 140 J. whereof we ſuppoſe 
B had 3ol. then muſt C have 1101. Now B will have of 
Cand A, one third of their Money, which is 46 7, which 
added to 30 J. B's Money, makes 765, which ſhould bo 
100 J. Here we have ſuppoſed too little for B by 234. 


8. 12 30— 2333. 


Suppoſe again, B had 507. then muſt C have 90. Now 
B will have of C and A one third of their Money, which 


is 40 /. which added to B's Money 501. makes gol. which 


ſhould be 100. Here we have ſuppoſed too little for B by 
100. 
8. 1 30 — 233 B. 
8. 2 50 — 10 B. 


Then ſay, if 134: 20: : 10: 15, and 15 added to 50 
makes 65 for B. Then if 4 had 30, B would have 65, 
and C 75. 

But the Queſtion ſaith, C will haveof A and B} of theſt 
Money, which is 234, which added to 75 of C's Money, 
makes 98 J. 4, which ſhould be 100/. therefore our ſecond 
Suppoſition for A is too much by 14. S. 2=30+1 + 4. 


8. 1 A=20—20 
Now 
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Now I ſay, if 214: 10:: 20:9 , and g 77 added 
to 20, give 291. 7; for the true Share of A. 


Seeing then that A hath 291. y; he wanteth 701. £2, 

which is half B's and C's Money; then they muſt have 
141 To whereof ſuppoſe B had 30 J. then C had 111 I. 
. Now B will have of C and A of their Money, which 
is 464+, which added to his own Money 30 J. makes 
764+, which ſhould be r00/. Here we have ſuppoſed too 
little for B by 235. S. 1 30— 23 yy B. 
Suppoſe again, B had 65 J. then C had 767; ; now B 
will have of C and A one third of their Money, which is 
35 37, which added to his Money 65 J. makes 100 42, 
which is too much by 42. S. 2= 65 +042 


8. 12 30—23 f B. 


Then ſay, as 2347: te 35 :: ſo is 37 to „; which ſub- 
trated from 65, leaves 64 73, for B's true Share ; then 
muſt C have 76 5 


J. J. 
A=2917 A=29.4117647 
Their Par BSA In Decimals. 3 B=64.7058824 
of C=765 C=76.4705882 
299 ＋. cate} = to 70 , = 100 for A. 
8 
Proof J 6413 +3 33 = to 35 *, = 100 for B. 
76 E F = to 23 ; = 100 for C. 


This Queſtion is not capable of an exact Anſwer in 
Engl; Coin, as you may ſee : But if you would have 
an Anſwer in Tntegers, you muſt make the common Sum 
in this Queſtion 100 J. ſome Multiple or 17 ; or if you 
reduce their Shares into improper Fractions, then 


A will have 12 
B will have 3 
C will have 2323 
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And ſeeing the Denominators are equal, neglect them, 
and the Numerators will be proportional Numbers for 
A, B, C, which you abbreviate into leſſer, by cutting two 
Cyphers from each; then will 4 have 5/. BIII. and 
C131. Then if A have half of B and C's Money, he will 
have 17/. If B have one third of C's and 4's Money, be 
will have 17/. And if C have one fourth of A's and B's 
Money, he will have 17/. So this Queſtion conſiſteth all 
of Integers; and 171. falls into the Place of 100 l. 

J have been the longer upon this Queſtion, that the 
Learner may obſerve the Variety of Work that may pro- 
ceed from ſuch like Queſtions. 

Here I have annexed two or three more, with their 


Anſwers, which = ſerve for the Learner's Exerciſe, and 
ſo conclude this Ru 


Queſtions in the Rule of Falſe. 


PUEST. 1. 


What Number is that, which multiplied-by 20, and 
divided by 6, gives 140 in the Quotient? Fucit 42. 


EES. II. 
What Number is that, which added to its half and its 
one fourth, and to 3 more, makes 108 ? Facit 60. 


9UEST. I. 


A Veſſel that holdeth 60 Gallons, hath 4 Cocks, and 
being filled with Water or any other Liquor, if they all 
be ſet open at once, the Liquor will run out in 24 Hours. 
Now the ſecond Cock will empty twice as much as the 
firſt during the ſame tirae ; and the third will empty three 
times as much as the firſt in the ſame time; and the 
fourth will empty 5 times as much as the firſt. What 
Number of Gallons doth each Cock empty ? 

Facit, the firſt 5 fr Gallons, the ſecond, 10 42 Gallons, 
the third, 16, Gallons, the fourth 27 fr 60 Gallons, 


QUEST. IV. 


A Gentleman hired a Workman for 40 Days, and agreed 
for every Day he worked he ſhould have 8 Pence, and 
every Day he play'd, he ſhould return back 4 Pence. = 

e 


i 


<a . 
244 —ĩ of — — 

- = 7 a» = \ 

if < E>4 8 


: - 
2 


« 
5 
4 4 1 
4 
wy 
5 
4 KY 
1 
«1K , 
— oy 
a A 
' 1 
4. 1 
N o 
I = ”"T 
* 1 
ne 
1 \ 
" : U 
« Pi * 
o - 
y 1 
A 
1 
F 4 
1 P49 
©, BY 
9 5 
i 
7744 
1 
LE 
4 
* = 
q =» * 
: o . 
- . 
* 
+... 
[ + 
: » x2 
if 
14 
2 
* 
\ 4 _ 
9 * 
E. L4 
= 
4 * 1 
GY = . 
. a4 4 
| 4 
” 
11 
14 
11 
0 
4 
12 
* 


e 
— — ** 
cot — — 
83 
* — 


— — ——_— * — 


” ” he cccncndbe eos — 
, nnr 

— — A AE Was - 2 - 

—_ — — . - "+> . Xs — a= 2 — * 


* 
* . = 
. 2 
— —— 
- 


- 5 
. 


„ a 5 * 
—ͤ—ñ—J— wũñ . — 
en 
- . . 


314 Queſtions in the Rule of Falſe. 


the End of 40 Days the Labourer received 10 5. 5 d. 
How many Days did he play? Facit 16 Days, and one 
Quarter. Nt | 


QUEST. V. 


A young Man coming into a Garden, faith, bleſs you 
all, you 10 fair Maids! Sir, you miſtake yourſelf, ſaith 
one, for we are not 10; but if we were thrice as many as 
we are, we ſhould be as many above 10 as now we are 
leſs. How many were there? Facit 5 Maids, or rather 
Maidens. | | | 


| DUEST. VI. 
What Numbers are they whoſe ; of the one, = ſuppoſe 
A, is equal to? of the other B? Facit 472, B 105. 


QUEST. VI. 


" Suppoſe there are two Numbers, A and B, the leſſer 
of which, to wit 4, hath ſuch Proportion to the greater, 
to wit B, as 24 to 6, and the Sum of the ſaid Numbers 
hath ſuch Proportion to the Sum of the Square of the ſame 
Numbers, as 5+ to 68 f; I demand each Number? PFacit 
7 for d, and 15 for B. 


9UEST. VII. 


Divide 45 into two ſuch Parts, that the greater may be 
in triple Proportion to the leſs; What are thoſe Parts ? 
Facit 114, and 334. 


9UEST. IX. 


Divide 10. into two ſuch Parts, as if the greater be di- 
vided by the leſſer, the Quotient may be 20; what are 
both Parts? Facit 27, and 9 434. 


DUEST. X. 


A Veſſel of 63 Gallons was filled with French Wine of 
two Sorts; the one at 25. the Gallon, and the other at 
25. Gd. The Wine in the Hogſhead thus filled did coſt 7 /. 
45. How much was there of each Sort? Facit 27 Gallons 
of 25. and 36 of 25. 64, 8 hy 


QUEST, 
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OUEST. XI. 


A Gentleman bought a Houſe with a Garden, and a 


good Horſe in the Stable, for 500/. Now he paid 4 times 
the Price of the Horſe for the Garden, and 5 times the 
Price of the Garden for the Houſe : What did the Houſe; 
Garden, and Horſe coll ? 

Anſwer, The Houſe 4001. the Garden 80 l. the Horſe 
201. 


Note, Some of the foregoing Queſtions may be wrought 
by the Single Rule of Falſe ; though notwithſtanding they 
may be wrought by two Suppoſitions, as you may try at 
your Leiſure. And to conclude, any Queſtion whatſo- 
ever, if not impoſſible, may be reſolved ; if by compar- 
ing, adding, ſubtracting, or Proportion, you could prove 
your Queſtion, if the true Reſolution was' given ; for 
otherwiſe the Queſtion cannot be reſolved, becauſe you 
cannot come to know what the Errors were at the Poſi- 
tions; but then they muſt be wrought by Algebra. 


In the next Place, we ſhall proceed to Legarithmetical 
Arithmetick ; and in that ſhall be very conciſe : Their 
chiefeſt Uſe in Arithmetick being in reſolving Queſtions 
concerning Compaund Inter and Annuities. 


OS —OO— 6— 


Logarithmical ARITHMETICE. 


OGARITHMS are artificial Numbers which dif- 

, fer equally, fitted to the natural, for Eaſe in Calcu- 
lation. | 

The firſt Figure, called the Index, or Characteriſticł, 
ſhews how many Figures the anſwering Number conſiſts 
of, which are always more by one than the Index, if the 
ſame be whole. 

So the Index of any Number under 10, is (o); betwixt 
10 and 100 (1); betwixt 100 and 1000 is (2), Oc. 

The Logarithm of a Fraction, or Decimal Number, is 


all one as an Integer, only with this Difference for the 
8 f Index, 
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Index, that if the firſt Figure of the Decimal to the Left- 
hand be ſignificant, the Index is (. 9); if there be one Cy- 
pher before it, the Index is (. 7), &c. 


rl. 
. Numb. Lagarithms. Deęfect. Numbers. Logarithms 
2345 33701428 2345 9.3701428 
234.5 2.370 1428 02345 8. 3701428 
23.45 1.070 1428 002345 73701428 


2.3450. 3701428 002345 .6.3701428 

Thus may you ſee the Logarithms are the ſame, but 
the Index thereof differeth, according as the firſt F igure 
thereof is removed from Unity. 


Conſiruction of Logarithims. 


Their Conſtruction, according to the common Rules, 
given by many Extractions of Roots, is tedibuus; the beſt 
Way yet known is this, which follows. 


To make a Table of Logarithms. 


Fir/?, Put for the Logarithm of 1, a Cypher for the 
Index, and a competent Number of Cyphers for the Lo- 
garithm, according to the Number of Places you would 
have your Logarithms conſiſt of; for 10 an Unit, with 
the ſame Number of Cyphers; for 100, 2, with as many 
Cyphers; for 1000, 3, with as many Cyphers, &c. 

Secondly, Find the Difference between ſome two Loga- 
rithms, above 1000, or rather above 10000, that differ 
by Unity; thus, Multiply the two Numbers together, and 
that Product you muſt multiply again by 43429448190- 
325183896; which laſt Product divided by the Arithme- 
tical Mean between both Numbers, the Quotient is the 
Difference ſought. 

Suppoſe we would find the Difference between the 
Log. 10000 and 10001, the Product of theſe two Num- 
bers is 1.00010000, which multiplied by 4343 produceth - 
43434343 3 this divided by 10000.5, quotes 4343. Now 
it to the Logarithm of 10000, which is 4.0000c00, * 

| 2 


2 
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add the Difference before found, to wit, 4343, the Sum 
400004 34 is the true Logarithm of 10001 to 7 Places. 

Th rdly, Having thus found the Difference of any two 
Logarithms Difference by Unity, and conſequently ſome 
of the Logarithms by dividing the Difference found by 

the arithmetical Mean, between any two Numbers Dit- 
ference by Unity, you ſhall have the Difference of the 
Logarithm of thoſe two Numbers, 
hus to find the Difference between the Logarithm of 
274 and 275 ; divide 4343, the Difference of the Loga- 
rithm of 10000, and 10001 by 274. 5, the Quotient 15821, 
is the Difference ſought. 

Fourthly, Having by this Means found a few of the 
prime Logarithms, the reſt are made by Addition and 
Subtraction ; and having made the Canon upward, above 
1000 to 10000, by conſequence *tis made for all inferior 
Numbers. | 

The prime Numbers to which Logarithms muſt be 
found in the firſt Place, are theſe, 2.3.7.11.13.17. 
19. 23. 29. 31. 37. 41+ 43+ 47 53. 59- 01.67. 
71. 73+ 79+ 89. 97, Sc. or the ſame Numbers with 
Cyphers. There being ſeveral Tables of Logarithms, we 
ſhall only explain thoſe, which in this Place we have made 
uſe of, which are Mr. Oughtred's in his Trigenometry, 
they being of as good, if not a better Character than any 
extant ; and the Logarithms extended to 7 Places after 
the Index. Of the ſame Sort are Mr. Gunter's, Mr. Nor- 
wood's, Mr, Leyburn's, &c. But we muſt do Mr. Briggs 
that Juſtice, to ſay, they are all from his Original Table. 

The Logarithm of any Number under 10000, is found 
by Inſpection; ſo the Logarithm of 1234 is 3.0913151; 
but if your Number given conſiſts of 5 or 6 Places, then 
you muſt uſe Proportion: Thus ſeek for the firſt 4, as be- 
fore, noting the Diffqrence betwixt that Logarithm and 
the next greater; then ſay, As 10, if your Number con- 
liſts of 5 Places, or as 100, if of 6 Places: To the ſaid 
Difference : : So the Figure, or Figures wanting to the 
Part proportional, which added to the Logarithm before 
found, the Sum (when a true Characteriſtick or Index is 
fitted) : To the Logarithm of the Number ſought. 

So the Logarithm of 12345 is 4.09 14910 e 

And of Dy 4-0918778 c 2 
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To find the Number anſwering a Logarithm given, is 
but the Converſe ; the firſt four Figures are found by In- 
ſpection: But if you want for 5 or 6 Places, do thus; 
ſcek the Logarithm next leſs, and againſt it are the four 
firſt Figures ; then ſeek the Difference betwixt that and 
the next greater, as likewiſe betwixt the given Loga- 
rithm and the next leſs, and ſay, as the firſt Difference: 
To 10, if for 5 Figures, or to 100, if for 6 Places : : So 
the other Difference: To the remaining Figure or Fi- 
gures ſought. 

80 ro Number anſwering 4.0918778 is = 12356, as 
above. 


Addition of Logarithms. 


In Addition take this general Rule. 


A General Rule. 


If your Indices be affirmative, add them as uſual, and 
you have the true Sum. | 
But if they be negative, add them as before; only note, 
That if the Sum of the Indices be under 10, add 10; it 
juſt 10, add Unity; if above 10, caſt 10 away, the Sum, 
or Remainder, will be negative. 

But if the Indices he of different Kinds, that is, one 
aihrmative and the other negative, add them alſo. 
If the Sum be 10, or above, caſt away 10, the Re- 
mainder is affirmative; if under 10, negative, 


EXAMPLES. 


I. Unto 2.2671717 II. Unto .3.2671715 
Add 31414498 Add . 5. 1414498 
Sum 5. 4086215 Sum=18.4086213 

of 2.2671717 9.1414498 

III. Add 4.9. 1414498 IV. Add 3.7. 2671717 
|  (-8.8750613 8.8750913 
Sum 0. 2830828 ; Sum 5. 2837128 

More 
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More EXAMPLES. 


V. Unto 2.2671717 VI. Unto .9.267:i717 
Add. 8. 1414498 Add 3. 1414498 
Sum o. 4086215 Sum 2. 4086215 


In the adding of theſe Logarithms there is no difficulty, 
excepting in the ſecond, which may appear abſtruſe, 
where the Sum of the Indices is. 18; which ſhews there is 
11 Cyphers before the firſt ſignificant Figure, the 10 of 
which ſignifies 10 Cyphers, and the 8 being defective, al- 
ways is the Sign of one Cypher before the firſt ſigniſicant 
Figure, as was noted before, 

And now we ſhall proceed to Subtradrom,. 


Subtraftion of Logarithms. 


A General Rule. 


If your Indices be affirmative, and the higher the 
greater, then as uſual. ; 

If one or both be negative, obſerve if the Index of the 
higher be ſmaller than the lower, if it be, add 10 to it; 
and if the higher be of greater Value, the Remains are 
affirmative; if not, they are negative. 
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EXAMPLES. 

I. From 3.1414498 II. From 2.267177 

Subtract 2. 2671717 Subtract 3. 1414498 
Reſt 0.8742781 Reſt .9.1257219 a 
UI. From .9 2971717 IV. From 3.1414498 9 
Subtract 3. 1414498 Subtract . 9.267177 ©; 
| Reſt .6.1257219 Reſt 3.8742781 i 
| 1 
V. . 
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V. From .8.8750613 VI. From. 9. 1414498 
Subtract. 9. 1414498 Subtract. 8. 8750613 
Reſt 9.7 336115 Reſt 0. 2603885 


In theſe there is nothing obſcure. 


Multiplication of Logarithms. 


To multiply one Number by another, is nothing but 
to add their Logarithms together, their Sum is the Lo- 
garithm of their Product. 


EXAMPLES. 


I. Multiply I 44 Log. 2.1583625 
By 12 Log. 1.791844 {Add 


Product 1728 Log. 32375437 


II. Mult. 1385 Log. 3. 1414498 
By 1885 Log. 2.3877) Add 


Prod. 256225 Log. 5. 4086215 


HI. Mult. 1385 Log. o. 1414498 
| By 0188 Log..8.2671717 F Add 


% 


Prod. .0256225 Log. .8.4086215 


IV. Mult. 138.5 Log. 2.1414498 
oy _ [16:5 - Log. 1287171) 1A 


Prod. 2562.25 Log. 3. 4086215 
And ſo of any other. 


Diviſion in Logarithms, 


To divide one Number by another, is nothing but to 
ſubtract the Logarithm of the Diviſor from the Loga- 
rithm of the Dividend, the Remainder is the Logarithm 
of the Quotient. | 


E A- 


Diviſion in Logarithms. 32 
EXAMPLES. 


I. Divide 1728 Log. 3-237 5437 
By 12 Log. 1.0791812 { SubtraQt 


Quotes I44 Log. 2.1 583625 


II, Divide 2560225 Log. 5.40860215 { Subtra. 


By 185 Log. 2,2671717 


Quotes 1385 Log. 31414498 
III. Divide .0256225 Log. .8.4c86215 
By 1385 Log. 4. 1414498 ( SubtraRt. 


Quotes 0185 Log. .4-2671717 
IV. Divide 256.225 Log. 2.4086215 
By I 38.5 Log. 2.1414498 + Subtra. 


Quotes 1.85 Log. 0.267171 
| And thus of any other. F 


Golden Rule in Logari thms. 


In this Rule we have 3 Numbers given, to find a 
Fourth; wherefore if your Queſtion be direct, work 
thus: Add the Logarithms of the Second and I. hird, and 
from that Sum ſubtract the Logarithm of the Firſt, the 
Remainder is the Logarithm of the 4th Proportional 
ſought, 


EXAMPLE. 
If 13 Groſs of Incle coſt 7 J. 125, what will 66 coſt? 


See the Mart. | 
If 13 mou Log. — — 7 1.11394 34 = 


Coſt 7 40 5 4 — 0.8808 136 
What 6b. 5 'Gro 85 Las. — — 1.8228216 
2.7036352 

Anſwer, 38.8769. Log. = 1.5896918 
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This may be performed by Addition, thus ; Add the 
Arithmetical Complement of the Logarithm of the Fir 
unto the Logarithm of the Second and Third, the Sum 
is the Logarithm of the Fourth. | 

Arith. Comp. 13. . 8.8860566 
7.6 . 0.88081 36 

The Arithmetical Complement iss 66.5 . 1.8228216 
only the Remainder of every Figure — 
to 9, and the laſt to 10 80 the 38.8769 1. 5896918 
A rithmetical Comp. of o. 8808 136 
is 9. 1191864, of 2.0:cco00 is] Here you may ſce 
8. ooo οο o | the Anſwer is the ſ-me 
as it was before. 

But if your Queſtion be Inverſe, work thus; add the 
Lc :arithm of the Firſt and Second together, and from 
that Sum ſubtract the Logarithm of the Third, the 
Remainder is the Logarithm of the fourth Proportional 
ſought, 


EXAMPLE. 


6. 
If 12 Men do a Piece of Work in 20 Days, in how 
many Days will 6o Men do the ſame Work; 


The Operation, 
If 12 Men, Log. I.0791812 
Require 20 Days, Log. 1. 30 10300 
The Sum 2.3802112 


What will 60 Men require? Log. Sub. 1.7781512 


Anſiber, 4 Days. Log. o. 6200 

This may likewiſe be performed by Addition, by ad- 
ding the Arithmetical Complement of the Logarithm of 
the Third, to the Logarithm of the Firſt and Second; 
the Sum is the Logarithm of the Fourth. 


Thus, If 12 Men, Log. 1.0791812 
Require 20 Days, Log. ace) 1. 3010300 
What will 60 Men require, Arith. Comp. (8.2 218488 
Anſwer, 4 Days, as before, Log. 0.6020600 


And ſo in any other. 
Whence 
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Whence you may obſerve, that in Multiplication, in- 
ſtead of adding the two Logarithms together, you may 
ſubtract the Arithmetical Complement of the Logarithm 
of the one, from the Logarithm of the other, the Re- 
mainder is the Logarithm of the Product. 

Likewiſe in Diviſion, inſtead of ſubtracting one from 
the other, you may add the Arithmetical Complement of 
the Logarithm of the Diviſor to the Logarithm of the 
Dividend, the Sum is the Logarithm of the Quotient. 
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Extraction of the Square Root. 


Though Extraction of Roots by natural Numbers, be 
one of the difficulteſt Parts of Arithmetick, yet by arti- 
ficial Numbers or Logarithms, nothing is more eaſy and 
plain, as may be ſeen in the Practice thereof. 

To extract the Square Root of any Numbers is per- 
form'd by parting or halving its Logarithm ; the ſaid Half 
is the Logarithm of the Root ſought, . 
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Which is the Side of a ſquare Acre, and true to 4 Places 
of Decimals; which is exact enough for common Uſe, 160 
being a Surd Number, its true Root is inexpreſſible. 


Note, If the Number whoſe Root is ſought be a Deci- 
mal, add 10 to the Index, and halve it, as in this. 


EXAMPLE III. 
What is the Square Root of .225? Log. .19.3521825 


EXAMPLE 1. In. 
What is the Square Root of 144? Log. 2.1583625 3 
Half is | . 1.791812 710 
Which is the Logarithm of 12, the Root ſought. 45 

EXAMPLE II. 4 
Let it be required to find the Square Root of 160. 14 
Log. of 160, is 2. 204 1200 E 
Half is the Logarithm of 12.6491 1. 1020600 1 
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Half is | 9.6760912 
Which is the Logarithm of .4743, the Root ſought. 
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324 Extraction of the Cube Root. 

And ſeeing halving the Logarithm of any Number gives 
the Logarithm of its Root, then it follows, that multi- 
plying the Logarithm of any Number by 2, gives the 
Square Root thereof; as may be ſeen in this Example, 


EXAMPLE IV. 


What is the Square of 11826? Its Log. 4.0728371 
Multiply by N 2 


Which is the Logarithm of 139854276 = 8. 1456756 

Proof is its Root, viz. 11826, 424.0728378 

This Number 1398 54276 is a very remarkable Num- 

: Firſt, It is a ſquare Number; Secondly, it contains 

Places, and they are 9 Digits, and I think there is not 
another that does. 


Extrafion of the Cube Root. 


As the Square Root was found by Bi- partition, or 
halving its Logarithm, ſo the Cube Root is found by Tri- 
partition, or A one third Partof its Logarithm, which 
will be the Logarithm of the Cube Root ſought. 


EXAMPLE 1. 


—_— the Cube Root of 1728? 
he Logarithm of 1728, is 23754 
One Third of this "y ; 1.781172 


Which is the Logarith of 12, the Root ſought. 
EXAMPLE IL 


What is the Cube Root of 123456? | 
Its ithm is 565.0915127 
One Third thereof is 1. 6971707 


Which is the Logarithm of 49.7932, the Cube Root 


fought. 
your Number be a Decimal, add 20 to its Index, and 


take , as before. 
So the Cube Root of .256, its Log. 29.4082400 


will be .6350 9. 8027406 
1 Hence 


5 
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Hence if you have a mind to cube any Number, you 
muſt multiply its Log. by 3, and you have the Loga- 
rithm of its Cube; ſo the Cube of 9 will be found to be 

9 Log. OY 


which is the Log. of 729 =2.862727 5 


Proportions in Logarithms. 


To find a mean Propottienal between two Numbers. 


RULE. 


Add the Logarithm of the two Numbers into one Sum, 
the Z of which ts the Logarithm of the mean Proportional 
ſought. 


EXAMPLE. 
Let the two Numbers be 16 and 144, and let a mean 
Proportional be required, | 
Log, of 16 is 1.2041200 
Log. of 144 is 2.1583025 
Their Sum 3.3624825 
Half of which is | 1.0812412 
Which is the Logarithm of 48, the mean Proportional 


ſougnt. 

Nees, If one be a Decimal, if the Sum of the Indices 
be 10, or above, caſt away 10 and then halve it ; if it be 
not 10, add 10 to it, and then halve it. 

So a mean Proportional betwixt 12 Log. 1.0791812 


And .25 Log. 9-3979400 
The Sum 0-4771212 
Will be 1.732 0.2385606 


Between two Numbers given, to find any Number of 
mean Proportionals deſired. | 


RUL E. 


Subtract the Logarithm of the leſs Number out of the 
Logarithm of the greater ; the Remainder divided by a 
Number greater by one than the Number of Means 

A © 2 ſought ; 
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ſought ; this Quotient added to the Logarithm of the leſs 
Number, the Sum is the Logarithm of the firſt Mean; 
to which adding again the ſaid Quotient, the Sum is the 
Logarithm of the ſecond Mean, and fo forward as far as 
you have occaſion. 


EXAMPLE. 

Betwixt 16 and 64 find five mean Proportionals. 
Log. of 64 is 1.8061800 
Log. of 16 is | © I-2041200 
The Difference is mY 0.6020600 
3 Part for 5 Means is o. 1003433 
To which add the Log. of 16 1. 2041200 
The Sum is the Log. of the iſt Mean 20.1 58 1.3044633 
To which add again 1003433 
The Sum of the Log. of the 2d Mean 25.398 1. 4048066 
To which add again 1003433 
The Log. of the 3d Mean 32 1. 50514099 
To which add again 1003433 
The Log. of the 4th Mean 40.317 | 1.6054932 
Unto which add again 1003433 
The Log. of the laſt Mean 50.796 1.7058365 


This Propoſition is of excellent Uſe in the Calculation 
of Tables belonging to Compound Intereſt, as ſhall be 
ſhewn in due Place. 


. Having three Numbers given, to find a fourth in a 
duplicated Proportion. ; 


RULE. 


Double the Difference of the Logarithm of thoſe two 
Numbers, which have the ſame Denomination ; then ac- 
cording as the firſt Term is leſs, or greater than the ſe- 
cond, add or ſubtract the double Difference to, or from, 
the Logarithm of the other Number : this done, the Sum 
or Remainder is the Logarithm of the 4th Number ſought. 


E A. 
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EXAMPLE. 
If the Content of a Circle, whoſe Diameter is 7 Inches, 


be 38.484 ; what is the Content of that Circle, whoſe 


Diameter is 21? Anſwer 346.3561. 


See the Wark. 


Log. o. 845098 
Log. 1. 3222193 


Diameter 7 Inches, | 
Diameter 21 Inches, 


Difference is 04771213 
Difference doubled 0.9542420 c Add 
Content given, 38.484 Log. 1. 5852802 I 


Content required, 346. 3561 Log. 2. 5395228 


By this Propoſition we find the Proportion betwixt like 


Superficies, which, by Euclid the 6th and 19th and 20th, 
is proved to be in duplicate Proportion of their Homolo- 
gous Sides. | 

So if a Field, meaſured by a Statute Perch, contain 36 
Acres, it would, if meaſured by a Cheſhire Perch, of 24 
Feet to the Pole, be found to contain but 17 Acres, and 
za Part. 


Having theſe Numbers given, to find a Fourth, in a 


triplicated 7 228. 
RULE. 


Triple the Difference of the Logarithm of thoſe two 
Numbers, which have the ſame Denomination ; then, 
according as the firſt Term is leſſer or greater than the 
2d, add or ſubtract the tripled Difference to, or from the 
Logarithm of the other Number ; this done, the Sum or 
Remainder is the Logarithm of the 4th Number ſought, 


EXAMPLE. 


If a Bullet, whoſe Diameter is ꝙ Inches, do weigh 72 
Pound ; what will a Bullet of the ſame Metal weigh, 


whoſe Diameter is 6 Inches. 1 
Diameter 
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— : :: 206.0265 
— tiphed: hi 4h th 
Weight given - 2b, Log. 1.8573325 { Sub, 
Weight required 213 1.3290 586 


By this Propoſition we find the Proportion betwixt like 
Solids; for as like Superficies do hold in a duplicated Pro- 
portion; ſo like Solids do hold in a triplicated Proportion 
of their Homologaus Sides, Diameters, &c. 

In the next Place, wa ſhall give you a few Propoſitions 
in Military.Orders, and then proceed to our chief Deſign, 


which is Cempaund Intergſt. 


Military Orders by the Logarithms, | 


PAO. I. 


Any Number of Soldiers being given, to place them in 
a ſquare Battalia of Men, 


RULE. 

One half of the Logarithm of the Number of Soldiers 
given, will be the Logarithm of the Number of Men, 
2 in Rank and File, to make a ſquare Battalia of 

nk 


EXAMPLE. 


Let 1764 Men be given, and let it be required to frame 
t hem in a ſquare Battalia. | | 
Log. of 1764 is 3-2464986 
2 is 16232493 
which is the Logarithm of 42, which is the Number of 
Men that muſt be placed both in Rank and File, to make 
a ſquare Battalia of Men, | 


PROP. 
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PROP. Il. 


Any Number of Men being given, to order them into 
a double Battalia ; that is, that ſhall have twice as many 
in Rank as File. 


RULE. 

Half the Logarithm of + the Number Men, is the 
Logarithm of the Number of Men te be placed in File; 
and that Number doubled, is the Number to be placed in 
Rank. A 

EXAMPLE. 

Let the Number of Men be 8450, and let it be re- 
quired to make a double Battalia of them. 

Half the given Number of Men is 4225, Log. 3. 6258267 

The Half of which is 1.8129133 
which is the Logarithm of 65 ; and ſo many muſt be 
placed in File, which doubled makes 130, which is the 
Number of Men to be placed in Rank; for 65 times 1:30 
is equal to 8450, the Number of Men given. 


PROP. IIL 


Any Number of Soldiers given, to order them into a 
quadruple Battalia of Men ; that- is, that- ſhall have 4 
times as many in Rank as File. 

RULE. 


Half the Logarithm of one Quarter of the Number of 
Soldiers given, is the Logarithm of the Number of Men to 
be placed in File; which Number multiplied by 4, is the 
Number to be placed in Rank, 


EXAMPLE. 


Let the given Number of Men be 4900 to be ordered 
into a quadruple Battalia. | 
One quarter of which Number is 1225. Log. 3.0881361 
The Half of which is 1.5440680 
which is the Logarithm of 35, the Number to be placed 
m File, which multiplied by 4, gives 140, which muſt 

be the Number to be placed in Rank, 
PROP. 
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FROP. Iv. 


Any Number of Soldiers given, to order them into 
three equal ſquare Battalions. | 


RULE. 


Half the Logarithm of 4 Part of the Number of Sol- 
diers given, is the Logarithm of the Number to be placed 
both in Rank and File in every Battalion, 


EXAMPLE. 


Let the given Number of Soldiers be 6075, and let it 
be required to form 3 ſquare Battalions of them, that ſhall 
have an equal Number of Men, both in Rank and File. 

One third of 6075 is 2025, its Log. 3-3064250 

The Half of which is 1.6532125 
which is the Logarithm of 45, the Number of Men in 
_ Battalion that muſt be placed both in Rank and 

Ile. 1 


PROP. v. 


Any Number of Soldiers given, to place them in Rank 
and File, according to the Proportion of any two Num- 
bers given. | 


RULE, 


From the Sum of the Logarithms of the Number of 
Soldiers .given, and the Proportional Number for the 
Rank, ſubtract the Logarithm of the Proportional Num- 
ber of Files, half the Remainder is the Logarithm of the 
Men to be placed in Rank; and the ſame Logarithm 
ſubtracted from the Logarithm of the whole Number of 
Soldiers, leaves the Logarithm of the Number to be pla- 


ced in File. 


EXAMPLE. 


Let 360 Soldiers be ſo placed, that the Number in File 
may be to thoſe in Rank, as 5 to g. 
| | The 


— 6 anna od. «as 
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The dum is | 4-5105450 


Log. of 5, Prop. for File i Is SALON 0.6989700 
Difference is * 23.811750 
Half of which is 1 . 9057875 


Rank, and the laſt Log. ſubtracted from the firſt, leaves 


neareſt the Number i in File. 
"CEP. RY 


Any Number of Soldiers given, with their Diſtance in 
Rank and File, to order them into a ſquare Battalia of 


Ground. 
RULE 


From the. Sum A the Lo of the Number of e | 
and of the Lange, in Rank, ſubtract the Logazithm of 
ile, half of the Ea is the Num 


their Diſtance in 
ber in File: which Logarithni ſubtract from the whole 


Humber of Soldiers, — Remainder is the Logarithm of 


the Number of Soldiers to be placed in Rank. 
EXAMPLE. 

Let Fe Soldiers be ordered into a ſquare Battalia of 
is ſo that the Diſtance in File may be 7 Foot, and 
in Rank 3 Foot; ſo that the Ground they ſtand upon 
may be a true — | 


The Logarithm of 3609 i is 15 3-5 363025 
Log. of 3, the Diſtance in Rank is 0. 9-477 1212 
The Sum is 40334237 
Log. of 7, the Diſtance in File is o. 8450980 
Difference 4:% 3 1883257 
- Half of which is 1.5941628 


which is the Logarithm of 39 neareſt for the Number of 
lien in File, and the laſt Logarithm ſubtraQted from the 
fict Logarithm leaves 1.9621 397, which is the Logarithm 
of 9 neareſt the Number of Men in Rank. 

More might be added, but theſe are ſufficient. 


Uu Com- 


The Log. of 3600 is 3.5 56 3025 
The Log. of 97 the Prop. of Rank i 18 0. 9542425 


which is the Logarithm of 80, neareſt the Number in 
the Log. of the File, to wit, 1. 65051 50, f the Log, of 44, 
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Compound InTEiREST. , 

W HEN a Sum of Money is lent, and the Intereſt, 
when due, is not paid, but kept in the Borrower's 

Hands, and by that means becomes a Part of the Princi- 
pal; then it is called Compound Intereſt. | | 

As if A lend to B an oO. ,at'the Rate of 6 per Cont, 
for a Year, then it is evident that at the End of one 
Year, B is got into 4's,Debt 1064. and if this be conti- 
nued in B's Hand till the End of the ſecond Year, there 
will then be due to A the Increaſe of 106, viz. 1121: 75. 
2d. 4, which will be a new Stock for the third Year, if 
not paid at the ſecond Year's End. "mn 

W hereby it is plain, that if it be lawful to take Inte- 
reſt at all, it is lawful to take Compound Intereſt: For 
if A had received this Intereſt aunually as it became due, 
he had the Advantage of putting opt thoſe annual Pay- 
ments at the ſame Rate, and none would have ſtiled it 
Compound Intereſt. This will yet appear more plain, 
by ſuppoſing A laid out his 1001. in purchafing an annual 
Rent of 6/. clear Value, which annual Rent may be made 
uſe of to his beſt Advantage, and none call him an Ex- 


0 1 0 


tortioner.. 


And laſtliy it will appear, that for any Time onde A 


Year, Compound Intereſt is more eaſy than Simple; 
far he that takes 34. for the Uſe of an 1007. for one halt 
Year, takes too much; which may be proved thus: For 
as Simple Intereſt was performed by a Rank of Numbers 
arithmetically proportional ; ſo Compound Intereſt is 
— by a Rank of Numbers geometrically propor- 
tional. 

" And it is to be known, that if three Numbers be in 
Geometrical Proportion, the Product of the two Ex- 
tremes is equal to the Square of the Mean, by the 20th 
of the 7th of Euclid. So on the contrary, if the Rect- 
angle contained under the Extremes of any three Num- 
bers be equal to the Square of the Mean, then thoſe three 
Nucabers ate in Geometrical Proportions | * 
[Ti x ; 9 2 ow 


Now if 3/. be the Intereſt of 100 J. for a half Year 
or ſix Months, then theſe three Numbers 100, 103, 106, 
ſhould be in Geometrical Proportion; but it may be 
proved by the aforeſaid Propoſition they are not: For the 
Rectangle of 100 and 106 is but 10600, and the Square 
of the Mean 103, is 10609. But if the Square Root of 
0500 be ſought, it will be found to be 102.956: So that 
tne true Proportional Intereſt of 100 f. for fix Months, or 
half a Year, is but 2. 19s. 1 d. f ers. 

In the Solution of Queſtions of Compound Intereſt, 
four Things are to be conſidered, 

Firft, The Principal, or Money lent. 

Secondly, The Time of Forbearance, in Years, or 
Parts of a Year. 

Thirdly, The Rate of Intereſt per Cent. by the Year, 
half Year, or Quarter, Sc. Equal to 1.06, 1.08, 1.10, 
Ec. 

Pourthly, The Amount of the faid Principal for the 
ſaid Rate and Time. 

Any three of theſe being given, to find the Fourth, as 
in the four Propoſitions following. 
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P:RQ R. 1. 
Principal, Rate, and Time given, to find the Amount. 


RULE. 


Unto the Logarithm af the' Rate multiply'd by the 
Time, add the Logarithm of the Principal, the Sum is 
the Logarithm of the Amount. 


EXAMPLE. 


What will 201. amount to, forborn 7 Years, at 6 per 
Cent. Compound Intereſt ? 
Principal 201. Rate 1.06, Time 7 Years, 
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| See the Merl. 
Log. of 1. ob, the Rate is 0.02530 
Multiply by the Time N 7 
Product of the Rate and Time Log. 0.177 1413 
Add the Log. of 20 the Principal | I. 3010299 
The Sum is 1.4781712 
Which is the Log. of 30. 75 or 30]. 145. the Amount 


ſonght, 


EXAMPLE IL 


What will 3651. 155. 64. amount to, forborn 11 Years 
and a b at 5 per Cent. Compound Intereſt? 
2 


Principal 365. 77 5, Rate 1.05, Time 11. 25. 

The Wark. | 
Log, of 1.05, the Rate is _ ©.0211893 
Multiply by the Time 11.25 


Product of the Rate and Time, Log. o. 0.238 3796 
Add the Log. of 365.775, the Principal 2. 2.503214 


The Sum is | 2.801 5936 
Which is the Log. 6631 65, the Amount, 


PROP. Il. 
Amount, Rate, and Time given, to find the Principal, 


RULE. 


From the Logarithm of the Amount, ſubtract the Lo- 
garithm of the Rate, multiplied by the Time, the Re- 
mainder is the Logarithm of the Principal, or preſent 


Worth. 
EXAMPLE TI. 


What preſent Money will p pay a Debt of 201, due 7 
Years hence, at 5 wy Cent. per Ann. . Intereſt ? 
J. 


20 the — bes the Rate, and 7 — Time. 
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"Log. of 200. the Amount 13.010300 
Prod. of the Log. of the Rate and Time fub. o. 1483251 


The Remainder is 1. 1527049 
Which is the Log. of 14 l. 45. 4d. . the ready Money 
ſought. LURES 28G 


EXAMPLE IL 


A Gentleman left his Son 150/. to be paid at the Age 
of 21 Years, of which 7 Years were ſpent at the ſaid 
time: The Executors delire to pay ready Money, fo they 
may have Rebate allow'd after the Rate of 6 = Cent. per 


Ann. Compound Intereſt. The Queſtion is, What ready 

Money will pay this Debt ? | — 
Amount 150, Rate 1.06, Time 14 Years. 

Log. of the Rate 1.c6, is £ 0.0253059 

Multiply by the Time 14 

1012236 

2399 

Product of the Rate and Time 3542826 


Which ſub. from the Log. of 150, viz. 2. 1760913 


Reſt 1.8218087 
Which is the Log. of 66.345, or 667. 63. 11 d. whi 
is the Anſwer to the Queſtion. 


PROP, III. 
Principal, Amount, and Rate given, to find the Time. 


RULE. 


From the Logarithm of the Amount ſubtract the Lo- 
garithm of the Principal, that divided by the Logarithm 
of the Rates, gives the Time. * 


EXAMPLE I. 


In what Time will 20 J. amount to 40 J. ab b per Cent. 
per Ann. Compound Intckeſt? 


Prin- 


Principal 20/. Amount 40. Rate 1.06. = 
The Log. of 407. the Amount is 1.602060 
The Log. of 20/7. the Principal is 1. 3040300 


Diff. 3010300 
20253059) 3010300 (17.895 | 
253059 


479710 Anſ. 11 Years, 11 Months, 
253059 2 Weeks, and 5 Days; divid- 
ing a Year as in Simple In- 
2266510 tereſt. 

2024472 


2420380 
2277531 


1428490 


EXAMPLE II. 


In what Time will 15s. amount to 151. at 10 per Cent, 
r Ann. Compound Intereft? 5 
Principal 75, Amount 15, Rate 1.10. 
Log. of 15 the Amount is 1 1760913 


| Log. of 75 the Principal is 9.8750613 


| | Diff. 1. 3010300 
413927) 1. 3010300 (31.4313 


1241781 


392490 WT 

413927 Anſwer, In 31 Years, 5 
Months, 2 Weeks, and 3 

1785630 Days. "AS 

2 424: a | 

1299220 

1241781 


— rea omay oe 
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Principal, Time, and Amount given, to find the Rate. 


RULE. 


From the Logarithm of the Amount, ſubtract the Lo- 
. of the Principal, the Remainder divided by the 


ime, quotes the Logarithm of the Rate. 
EXAMPLE I. 


At what Rate of Compound [Intereſt will 20 I. amount 
to 30.072, or 30 l. 15. 5d. 19. in 7 Years? 
N = [ 'P 


. 
. 5 . D — o _ 
£ ==" p wc. L ” + * 
. APES. 2 - 
N * — r * = 
* = - + -- s 4 — — — - «4. - 
12 — * — RIES — — — 3 — — — 
a = = * 2 —— — === * — —— — — — 
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— 
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2 


—— 


3 
PF 


— 
3 Az: 
” —__ - I 
= — 


Principal 201. Amount 30.072, Time 7 Years. 
Amount 30.072, Log. 1.4781712 
Principal 207. Log. 1,3010300 


— 


- 
_ > — 


__— 


mt... 


_ 
6 — 
— — 


7 0 4 2 — — — 2 
- _ — n 1 24s — 
* 7 5 L - — of I z* 
2 = a_— _— — 5 — 


100.1771412 


99 i =0.0253058 
Equal to the Logarithm of 1.06, the Rate ſought. 


EXAMPLE l. 


At what Rate of Compound Intereft will 517. 15. 
amount tb 50/7. 18s, in 5 Years? | 


ne 51.75, Amount 70.9, Time 5 Years, 
Amount 70.9, Log. 


<td. Denencd 
Principal 51.75, Log. 1.7139103 
0. 1367359 
| | x = 0.027 3471 1 
Equal to the Logarithm of 1. 665, which is 61. 105. is 


per Cent. per Ann. the Rate ſought. 


The two firſt Propoſitions being often uſed, we have, 
as in Simple Intereſt, annexed Tables fitted thereto, at the 
Rates of 5 and 6 per Cent. and to continue for 31 Years. 
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| TABLE I. SABLE II. 
Shewing the Amount Shewing the rebate 
= one Pound far 31 Ad Pound for 31 

2, Years, at 5 and 0 ears, at 5 and 6 

* per Cent (mn. per Cent. Com- 
| prund Unteres. | Found Intereſt, | 
| r 2 

| 1,1.050000]1.060000 -925381] .943396 
21102500. 123600 .907030| .889996 
3,7-157625/t.191016, i -3863838] .839619 

| 4,1-21550611.262477 822703 .792093 
511.2762810 338225 783526] .747258 | 
t.34009611.418519}; 746215704960 
\ 711-40710011.503630 | 7106830 .665057 
$11.477455|1-593348] 676839 627412 
2.55132 8.689479 644609 595898 
101.6288951. 790848 5613913558394 

| 111.710339]1.898:98 ; +584679] .526787 

_ 1 2 2]1-7958;6[2.01 2196| | .556837 496969 
131.8856492 132928 530321468839 
14}1-979932j2.260904 505068442301 

1 5 — 9.88 481017417265 

| 16. 18287402. 540352 458111] .393647 
Ry 1712-29201 8.9 7730 435290 371364. 
182.4066192. 8 54339 155720 3570343 
19 5269505; 055909 398753433813 
295.6532986. 207 135 376889 311804 | 
2112.78396213.399364| | -338942| .294155 
22% 92326113.603;37] | .341849 277505 
233.5715243. 819750 325571 .261797 
1 243-225 1004.038935 310067. 246978 
we 2513-38635 5/4-251871 295302] .232998 
2613-53507 34549383] | 281240] .219810 
2713-7334504-322346] | ©: 267848] . 207358 
28 3.9201295 111687 255093, 105530 

29 4.116135 5.418388 242946 18455 

1304.321942 3.743491 2573771741 

.o. 088 . 220350 164264 
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The Conſtruction and Uſes of the foregoing Tables. 


For the Conſtruction of theſe two Tables are ſeveral 
Methods uſed : We ſhall only mention that which is moſt 
eaſy and expeditious, which is by the Logarith ms. | 

For the firſt Table thus: Seek by the firſt Proportion 
zforegoing, the Amount of one Pound for 31 Years, and 
betwixt that Log. and the Log. of the Rate find 30 Geo- 
- metrical mean Proportionals, as before taught, which 
ſhall be the Log. of the Number in the firſt Table ; 
which is nothing elſe but the continual Addition of the 
Log. of the Rate to itſelf, and to its Inſt Sum: As if we 
add the Log. of the Rate to itſelf, the Sum is the Log. of 
the Number belonging to the ſecond Year, and to that 
Sum add again the Log. of the Rate, gives the Log. of the 
Number belonging to the third Year ; and thus you may 
do till you have finiſhed : Or if you multiply the Log. of 
the Rate by 1, 2, 3, 4, 5, 6, &c. gives the Log. of the 
Numbers anſwering thoſe reſpective Years. - £ 

And for the Nunibers in the ſecond Table, take the 
Acithmetical Complements of the Log. of the Numbers 
in the firſt Table, and you will have the Log. of the 
Numbers in the Second. 


Now for their Uſes. 


Theſe Tables are to be uſed in the ſame Manner as thoſe 
in Simple Intereſt, and ſo need but few Examples. 
Take an Example for the Uſe of the firſt Table. 


What will 201. amount to forborn 7 Years at 6 per Cent. 
Compound Intereſt ? 08 | 
In the firſt Table under 6 per Cent. and over- againſt 7 


Years is A 1.50363 
Which multiply by | 2G 
The Product is | | 30.07260 


Which is equal to 301. 15. 5d. 1g. 


Take another Example for the Uſe of the ſecond Table. 
What ready Money will pay a Debt of 15 J. 10s. due 
21 Years hence, at 5 per Cent. Compound Intereſt i 
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The Operation. 
In the ſecond Table, and under 5 per Cent, and over- 
againſt 21 Years is 358942 
Which multiplied by 36.5 
1794710 
2153052 
1076826 
Produceth 13-1013830 


which is equal to 131. 25. and 3d. The Anſwer. 


3 SECTION u. 
1 In the Solution of the Queſtions of Compound Intereſt 


bib! concerning A nnuities in arrear, we may conſider it under 
t | | | theſe four Particulars (viz.) 
1 0 | 
6 _. Firſt, The Annuity or Penſion. 
44 _ Secondly, The Time of Forbearance in Years, or Parts 


of a Year. 
Thirdly, The Rate of Intereſt. And, 


Fourthly, The Amount of the ſaid Annuity, for the 
ſaid Rate and Time. 


: Any three of theſe being given, to find the Fourth, as 
in theſe four Propoſitions following. 


PROP. I. 
Annuity, Rate and Time given, to find the Amount. 


RULE, 


__ Firſt you find a correſpondent Principal in this man- 
ner; As the Intereſt : To its Principal : : So the given 
Annuity : To its correſpondent Principal. Next multi- 
ply the 1 of the Rate by the Time, to which add 
the Logarithm of the correſpondent Principal, the Sum is 
the Logarithm of a Number; from which ſubtract the 
correſpondent Principal, leaves the Amount. 


E X- 
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EXAMPLE. 
An Annuity of 20/. per Annum is forborn 7 Years ; 
What will then be due at 6 per Cent, Compound Intereſt ? 


1 
Firſt ſay, If 6: 100: : 20 
20 
2000 
z 3 3 33 the Correſpondent Principal. 
Log. of the Rate 0.0253059 
Multiplied by the Time 7 
Log. of the Rate X by Time 0.177141 
Log. of 333 4 the correſp. Principal add 2.522878 
Equal to the Log. of 501.210 2. 7000201 
Cor. Princ. ſubtract. 333.333 2 . 
a — mon 4 So 
Reſt 167.877= to 167 : 17 : 61 fere. 
the Anſwer, | 


EXAMPLE I. 
There is an Annuity of 50 J. per Annum, payable by 


quarterly Payments, viz. 12:5 per Quarter; this An- 
nuity is forborn to the End of 11 Years and a Half; the 
Queſtion is, What will then be due at 6 per Cent. Com- 
pound Intereſt ? | | 
Note, If the Interval betwixt any Payments be leſs 
than a Year, as ſuppoſe half- yearly, quarterly, monthly, 
weekly, daily, &c. then your muſt divide the Logarithm 
of the Rate by ſuch Parts; as by 2 for half-yearly Pay- 
ments, 4 for quarterly Payments, by 52 for weekly Pay- 
ments, and by 365 for daily Payments; and your Quo- 
tient will be a proportional Rate, whereby to find your 
correſpondent Principal : For if the abſolute Number an- 
ſwering that Quotient, be made leſs by an Unit, it will 
be a new Diviſor; by which dividing your half-yearly, 
quarterly, &c. Payments; your Quotient will be a cor- 
reſpondent Principal; then may you work as before. * 
X A c 
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442 Compound Intereſt. 
See underneath the Logarithm of 1.05 and 1.06, fo 
divide with their natural Numbers placed over-againſ 


_ them. | 7 I 

# y L.ogarithms. Natural Numb. 
13 Log. of 1.05 . 0211893 = 1. 05 

9 b. o 105946 = 1.02467 38 
Wh. 0.005297J=1.0122722 - 
I 11 o.o0 17658 =1.0040741 
BY ' xt © 0.0004075 =1.0009387 
4 r 0.0000581 = 1.0001 336 
1 Log. of 1.06 0.0253058=1:06 

#1 I 0.0126529 = 1.0295630 
8 - 4 o. 63264 = 1.01467 38 
361 127 o. oo 1088 = 1.004867 5 
7 31 o. oo04866 = 1.001101 


So in the laſt Queſtion the Payments being quarterly, 


— Aeon; 


I take the natural Number anſwering 4 Part of the Loga- 


I | rithm of the Rate 1.06, which made leſs by Unity, is 
1 014673; by which 2 — quarterly Payment, 121. 
& | 10s. quotes 851.9048, the Correſpondent Principal. 
„ | | See the orl. 
1 014673) 12. 5000000 (851.9048 
Mt | 117384 
| | F [4 | /, 
„ 76160 | 
Þ% 73365 
5 j | = 
4 27950 
bl 14073 
0 132770 
1 132057 
1 71300 F 

; 58692 

12608 


Compound Intereſt. 
Log. of the Rate 1.06 is |  - 0.0253058 
Multiply by the Term 11. 5 


3 1 | 
Log. of the Rate and Time -29101670 14 
Log. of the Correſp. Principal, add *. — — 0 
The Sum is the Log. of 1665.205 = 3.22140 Bo | 1 9 
Sub. the Cor. Principal, 851.904 | 48 

Reſt 813.3005=to 8131, 66. 1 | 
which is the Anſwer. | Fl, 
| | 1 
PROP. IL — iy 
Amount, Rate and Time given, to find the Annuity, 154. 
AULA. wo 
Suppoſe an Annuity at Pleaſure, and by the laſt Propo- 0 
ſttion find the Amount or Arrearages ; then you may ſay; | | 
As the Amount : To the ſuppoſed Annuity : : So the by” 4 
Amount given: To the Annuity required. ** 


EXAMPLE. | 0 
What — 6 per Cent. Compound Intereſt, will p f 
raiſe a Stock of 167.877, in 7 Years? $ 4 
Sy ppoſe 3 J. | } 1 
. +3 
Then if 6: 100 :: 3: Facit 501. a Correſp. Principal. = 
Log. of the Rate 0.0253059 3. 
Multiply by the Time 292 1 
0.177143 
Log. of the Correſpond. Principal, add 1. 6989700 
Equal to the Log. of 75.181 1.861113 
Cor. Princip. ſubtr. 50.000 
25.181 
| Then 


344 Compound Intereſt. 
Then ſay, If 25.181 : 3: : 167.877 
De 


25.181) 503.631 (207, 
: 50362 


11 


1 PROP. H. 
Annuity, Rate and Amount given, to find the Time. 


| RULE. 

Find a correſpondent - Principal, add to it the given 
Amount, and from the Logarithm of that Sum, ſubtract 
the Logarithm of the Correſpondent Principal, the Re- 
mainder, divided by tbe Logarithm of the Rate, quotes 
the Time, 


EXAMPLE. 


In what Time will 201. per Annum raiſe a Stock of 
167.877, Compound Intereſt being computed at 6 per 
Cent. per Annum. | | 

Firſt, If 6: 100 :: 20: Facit 333 5 Correſp. Principal. 

Given Stock 167.877 
| Correſp. Princ. 333.333 


The Sum 501.210 


Log. of 501.21 is 2. 7000197 
Log. of the Correſp, Principal is 2. 5228783 


253059) 1771414 (7 
1771413 


Anfwer in 7 Years. X 
PRQEP. N. 


The Annuity, Amount and Time given, to find the 
Rate of Intereſt, 


RULE. 


Compound Intereſt. 345 
RULE. f 


To anſwer this, we will uſe Approximation, it being 


the moſt conciſe and quickeſt Method we can uſe. Where 


fore make two or three Trials, *till you get the Anſwer 
bounded betwixt two of the neareſt Reſults ; then the 


Work may be performed by Proportion, as may be ſeen 


in the Work of the following Example. 


EXAMPLE. 


An Annuity of 201. per Annum is offered to be let for 
I : 


Term ; what Intereſt is allowed in this Bargain ? 

Intereſt of Money being ſeldom above 104. and under 
5 per Cent. Wherefore I make a Suppoſition at 8 per 
Cent. and by the firſt Propoſition I find the Amount at 
that Rate, | & 


to be 178.456, which is too little by 2.044. | 

Wherefore, becauſe [ ſee I am near, I make my ſecond 
Trial at 8/7. 105. per Cent. and working as before, I find 
the Amount to be 181.21, whereby I fee I have overſhot 
the Truth by 71, and I fee the Anſwer is bounded be- 
twixt 8 J. per Cent. and 81. 105. per Cent. 

Wherefore, as in the Rule of Falſe, by theſe two Sup- 
poſitions, and their reſpeRive Errors, I find the Rate as 
under. | 

Firſt Suppoſition 8 the Error 2.044— 

Second Suppoſit. 8.5 the Error 0 71 + 


Supp. Difference .5 Sum 2.754 


Then ſay, As 2.754 : . 5 :: 2-044 :.371, which ad- 
ded to the firſt Suppoſition 8, gives 8.371, or 84 75. 5d. 
the Rate of Intereſt ſought. 

he firſt Propoſition being of good and frequent Ute, 

we have adjoined a Table fitted thereto, and calculated 
at the Rate of 5 and 6 per Cent. Compound Intereſt, and 
to continue for 31 Years. * 
te 


180.5, or 1801]. 10s. to be paid at the End of the ſaid 
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The Conſtruction and 


Uſe thereof, here follow. 


Its Onſtruction. 


The Logarithmical Dif- 
ferences of .o5 or .06 (be- 
ing the Rates here uſed mi- 
nus Unity) and the Num- 
bers in the Table ſhewing 
the Amount of one Pound 
at 5 and 6 per Cent. for 31 
Years minus Unity, are the 
Logarithms of the Num- 
bers in this Table. 


Take an Example or two 


What will an Annuityof 
31. 15s. 6d. amount to, 


forborn 21 Years, Com- 


pound Intereſt, being com- 


puted at 6 per Cent. 


Tabular Number an- 
ſwering 21 Years, and un- 
der ber Cent. is 39.992727 

Multiply by 3.775 


199963635 
279949089 
279949089 
119978181 


150.972544425 
Facit 1501. 195. 5d. 


6 


Compound Intereſt. 


4 5 


and 
Intereſt. 


II ABLE, fbewing the 
Amourt of one Pound Annuity 
forborn for zi Years, or under, 

per Cent. Compound | 


Years 


5 


[5 


t. OOOOO 
2 ©5000 
3-152; 
4-3ZIOIZ5 
5-525031 


1. 000O0OO 
2.060000 
3.183600 
4.37461 
5.637093 


6.801913 
8.142008 
9 549108 
11.026564 
2.577892 


3 


24 
,7 8 


1930.0 9 03 


14.200787 
15 917126 
17.712982 
19.598031 
21.578563 
23 657491 
25.840366 
28.132384 


33.065954 


35-719251 
38.505 214 
11430475 
44.501999 
47 727090 


54 164510 


6.975318 

8.393837 

9-897407 
11.491316 
3.180795 
14971943 
i 6.869940 
18.8821 37 
21.015065 
23.275969 


25.672527 
28.212879 
30 905651 
33.760992 
36.785 590 
9.992727 
+3-392291 
16.995826 
39 815575 


26 


27 
28 


29 
31 


30 66.438847 
(70. 760790) 


51.11345; 
54 669126 
58.402583 
62.322712 


59.156381 
53.755763 
58.528112 


74.639799 
79.058184 


34. 801577 


E X- 
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EXAMPLE I. 208 


What will an Annuity of 50 l. per Annum amount to, 
:orborn 7 Vears, at 5 per Cent. Com pound Intereſt? 
Tabular Number under 5 per Cent, and againſt 7 Years 


13 S8. 42008 
Multiplied by = 30 
Anſwer, 4071. 25. 407-100400 


In the Solutions of Queftions of Compound Intereſt, 
relating to many equal Payments, at many equal Times, 
as in the buying or purchaſing Annuities, Penſtorfs, or 
Leaſes in Reverſion, we may conſider it under theſe four 
Particulars : 7 

Firſt, The Annuity, or Penſion to be ſold; 

Secondly, The Time of Continuance, either conſideged 
as yearly, half-yearly, or Quarterly Payments. 

Thirdly, The Rate of Intereſt. And, 

Fourthly, The preſent Worth of the Whole, paid at 
one entire Payment, or equally reduced to ſuch. 

Any three of theſe being given, to find the fourth, as 
in the four Propoſitions following. : 


PROF + 


Annuity, Rate, and Time given, to find the preſent 
Worth. | | 


RULE. 


Find a Correſpondent Principal, as before taught; then 
multiply the Logarithm of the Rate by the Time, which 
ſubtract from the Correſpondent Principal, the Remain- 
der is tze Logarithmical Difference of the Principal and 
Worth, and ſo by Conſequence the Worth is given. 


. EXAMPLE. 


There is an Annuity of 20 J. per Annum, payable by 
yearly Payments, and to continue 7 Years, to be ſold for 
ready Money:: What is it worth, Compound Iatereſt 
being allowed the Purchaſer at 5 per Cent. ? 
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See the Mori. 
If 51. : 100 l. :: 201. : Facit 4004, Correſp. Princip, 
Log. of 1.05 the Rate is 0.0211893 
Multiply by 7 
Log. of the Rate and Time 0.148 3251 
Log. of 400 the Correſp. Princip. 2.6020600 
The Difference is ; 24537 349 


Equal to the Logarithm of 284.2725 ; which ſubtracted 
from 400 J. leaves 1157. 145. 6d. 2, the preſent Worth 
fought. 


EXAMPLE II. 


An annual Rent of 3651. paid yearly, and to continue 


12 Years, is to be fold for preſent Money; what is it 
worth at 5 per Cent. Compound Intereſt ? 


See the Work. 

Tf 51. : 100d. :: 365: Facit 7300 Correip. Princip. 
Log. of 1.05 the Rate is 0.0211893 
Multiply by the Time I2 

Wh 0423786 

211893 

Logarithm of the Rate and Time 25427 16 
Log. of 7300 the Correſp. Princip. 3.8633228 
The Difference is 3.60905 12 


which is the Logarithm of 4064.9 13, or 4064. 18 s. 34. 
which ſubtracted from 7300. leaves 3235 J. 15. 9d. the 
Worth ſought. ks 


EX 


Compound Interefl, -. 349 


EXAMPLE III. 


But if the aforenamad Annuity were to be paid by 
quarterly Payments, viz. 91. 5s. per Quarter, what 
would be the preſent Worth, allowing the ſame Rate of 
Intereſt as before, 


Proportional Intereſt for quarterly Payments at 5 per 


Cent. is=to 1.0122722—1=0122722 z by which di- 
viding the quarterly Rent, quotes the Correſpondent 
Principal. 


0122722) 91.2500 (7435-5046 Correſp. Principal. 


Log. of the Rate 1.05, is 0.0211893 
Multiply by the Time 12 
423786 

211893 
Log. of the Rate and Time 2524716 


Log. of 7435-5046, the Cor. Principal 38713104 


The Difference is 3.0170388 
which is the Logarithm of 4140.4671 ; which ſubtracted 
from 7435-5046, leaves 3295-037 5, equal to 3295 J. and 
94. the preſent Worth; by which you may perceive that 
quarterly Payments in this Annuity, raiſeth the Value 
59/1. 195, | 

Notwithſtanding, in the purchaſing of Annuities, very 
few Perſons will value a Leaſe the more for being paid 
quarterly. 


EXAMPLE IV. 


But if the ſaid Annuity were to be paid by daily Pay- 
ments, wiz. 205. per Day, what would be the preſent 
Worth, keeping the ſame Rate of Intereſt fill ? 


Proportional Intereſt for daily Payments is ,0001 336, 
when Unity is ſubtracted ; by which .dividing the daily 
Rent, quotes the Corgeſpondent Principal. 
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350 Compound Intereſt. 
0001336) 1.000 (7485.03 Cor. Principal. 


Log. of 7485.03, is 3-87419 
Log. of K Rate and Time, is 0.2 542716 
The Difference is 3. 2610921 19 


which is the Logarithm of abs 9446 ; which ſubtracted 
from 7485.03, will leave 3317.0854, equal to 3317 J. 
15. 8 d. 2. So the Difference of the preſent Worth of 
this Annuity, according to yearly and daily Payments, 
is 821. fere. 


EXAMPLE V. 


An Annuity of 241. per Ann. to begin after the End 
of 6 Months, whereby the firſt Rent will not be received 
*till after the Expiration of 7 Years, and to continue 21 
Years, is to be ſold for preſent Money; what is it worth 
on this Condition, allowing the Purchaſer 6 per Cent. 
Compound Intereſt ? . 

If this Annuity were to begin * the Worth by 
mw Propoſition would be found to be 382. 3378, or 3820. 

s. 9 d. 

Bat ſeeing it 2 5 not ' till the End of 6 Years, you 
muſt by the ſecond Propoſition of the firſt Section of this 
Chapter, find what ready Money would pay a Debt of 


382, 3378, due 6 Years hence; which will appear to be 


269.5328, or 209. 10s, 84. which is the preſent Worth 
of this Annuity according to the Condition aforeſaid, 


. |P-RQP. I. 


Preſent Worth, Rate and Time given, to find. the 
Annuity. 


RULE. 


* Suppoſe an Annuity at Pleaſure, and find the wort 


by the laſt; then the Propoſition runs, 
As the Worth found: To the ſuppoſed. Annuity : : 
Sa the Worth given : To the Annuity required. 


E A- 
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EXAMPLE. 


What Annuity, to continue 7 Years, will be purchaſed 
for 120. at 6 per Cent. Compound Intereſt ? 
_ Suppoſe 15 . and by the laſt Propoſition, the preſent 


Worth will be found to be 83.7357. 


[ 1 J. 


Then ſay, If 83.7357 - 15 : 120: Facit 21.4962, or 
211. 97. 11d, 1g. the Anſwer. And thus of any other. 


PROP. III. 


Annuity, preſent Worth, and Rate of Intereſt given, 
to find the Time of Continuance. 


RULE. 


Find a Correſpondent Principal, ſubtract the Debt out 
of the Correſpondent Principal; and the Logarithm of 
their Difference out of the Logarithm of the Correſpon- 
dent Principal ; this laſt Difference divided by the Loga- 


rithm of the Rate, ſhews the Time. 


EXAMPLE I. 


In what Time will 20 J. per Ann. pay a Debt of 115.7275, 
or 1151. 145. 6d. Z, at 5 per Cent. Compound Intereſt? 
Firſt, If 5: 100 :: 20: Facit 400 Cor. Prin. 


From the Cor. Prin, 400 
Subtract the Debt, I15.7275 
The Difference is 284.2725 
Log. of the Cor. Prin. 400 J. is 2. 6020600 
Log. of 284.2725, is 2.4537 349 
0211893) 1483251 (7 
1483251 
0 
Anſwer, in 7 Years, — 
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352 Compound Intereſt, 
EXAMPLE Il. 


A borrows of B 1728 J. and at the ſame Time delivers 
up to B an Annuity of the clear Value of 2401. per Ann. 
which he is to enjoy till he be fully ſatisfied for his 17287, 
The Queſtion is, How long B muſt enjoy the Premiſes, 
Compound Intereſt being computed at 6 per Cent. per 


Ann. 
Firſt, I ſay, If 6: 100 :: 240: Facit 4000 Cor. Prin. 
From the Cor. Principal 4009 
Subtract the Debt 1728 
The Difference is 2272 


Log. of 4000, the Cor, Principal, is 3. 6020600 
Log. of the ſaid Difference 2272, is 3. 3564083 


The Du eee is 245651 
which divide by the Log. of 1.06 55¹7 
=-0253059) 2456517 (9.70729 
2277531 


1789860 
1771413 


1844709 
1771413 


732570 
506118 


220752 


Anſw. In q Years, 9 Months, o Weeks, and 5 Days: 


And ſo long B muſt enjoy the Premiſes, 


EXAMPLE III. 


A lends to B 600 J. and B is willing to pay a quarterly 
Rent of 15 J. per Quarter *till A be ſatisfied for his 6007. 


How many Quarters Rent muſt B receive, Compound 
2 | Intereſt 
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Intereſt being computed at 5 per Cent, And what will 
the laſt Payment be? Divide 15 by the natural Number 
to 3; of the Log. of the Rate leſs 1. 


.0122722) 15.00c0000 (1222.2747 Cor. Prin. 
From the Cor. Principal 1222.2747 
Subtract the Debt boo 


— — — 


The Difference is 622.2747 . 
Log. of the Cor. Prin. 1222.2747, is 3.0871688 
Log. of the Difference 622.2747, is 2.7939821 


Their Difference is -2931867 
2 Log. Rate 
=,0052973) -2931867 (55.3464= to 55 whole Quarters, 
and ſomething above 3 of a Quarter. Anſwer, = mult 
receive 55 Quarters Rent; and the laſt Payment will be 
51. 34. 114. 19. | 

P.R 0 F.© #* 

The Annuity, preſent Worth, aud Time of Continu- 
ance given, to find the Rate of Intereſt. 

This Propoſition is beft performed by Approximation ; 
for by two or three Trials (but they muſt be near the 
Truth) you will have the Anſwer bounded betwixt two 
Numbers; as in the laſt Propolition of the laſt Section. 

An Annuity of 204. per Ann. to continue for 7 Years, 
is ſold for 100 J. ready Money; What Rate of Compound 
Intereſt hath the Purchaſer for the Money ? 

Intereſt of Money being ſeldom above 10, or under 
5 per Cent. I make my firſt Suppoſition at ꝙ per Cent. and, 
by the firſt Propoſition of this Section, the preſent Worth 
of 201. per Ann. to continue 7 Years, will be found to be 


100.659056, which ſhould have been 1001, wherefore the 
Error is. 659056. And ſeeing the Suppofition was ſhort, 
I place it and the Error, as here, 
97.659056 
9.25 —. 18 
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354 Compound Intereſt. 

But ſceing I am pretty near, I make my next Suppoſi- 
tion at 9/. 56. and by the ſame Propoſition, the ſaid An- 
nuity for the ſame Time will be worth 99.82, which 
ſhould have been 100; by which I ſee I have propoſed too 
much, and the Error is .18 ; which Suppoſition and Er- 
ror I place under the other, and ſay, 

As .839, the Sum of the Errors : To .25, the Differ- 
ence of Suppõſitions:: So. 18, the latter Error: To.536; 


which ſubtract from the latter Suppoſition, becauſe it 


was too great, leaves 9 1964, or 91. 3s. 11d: the Rate 


_ fought. 


And though this be mathematically true and demon- 


ſtrable; and that by delivering up of an Annuity of 20 /. 


er Ann. to continue for 7 Years, for 100 J. paid in Hand, 
he allows 91. Js. II d. per Cent. per Ann. yet he will 
never be able to make that Intereſt by his Annuity, un- 


leſs he can find ſuch a Fool as will take his annual Pay- 
ments as they become due, and give him 91. 3s. 114. 


per Cent. Compound Intereſt ; which will be hard to do, 
when any reſponſable Man may be fitted for 6, nay in 


moſt Places for 5 per Cert. | 
W herefore Mr. Martindale was in the right, according 


to the Intent and Import of his Propoſitions ; and that he 


can but make 7/. 13s. 74.5, ſuppoſing every Payment 
be taken off his Hand at 6 per Cent. Compound Intereſt ; 
and this will be fomething difficult to do. And if ſome 
of his annual Rents, or all of them, ſhould not be im- 
proved, which is no impoſſible thing, he will not be able 


to make 6 per Cent. by his Annuity ; ſo that I had rather 
put forth my Hundred Pound at 6 per Cent. Compound 


Intereſt for 7 Years, than ſtand to the Venture of the 


+ Improvement of the Annuity, 


The two firſt Propoſitions being of good Uſe, we have 


- annexed Tables fitted thereto for 31 Years, at 5 and 6 


per Cent, Compound Intereſt, 


— 


TABLE 


Compound Intereſt. 


TABLE 1. 1} RELE 
Sheng the prejent © Shewwing what An- 
=< Werth of one Pound an nuity, continue of 31 N. 
E nuity, to continue for 31 | one Pound auill purchaſe 
” [Years, at 5 and 6 per] |at 5 and b per Cent. 
Cent. Compound Int | |C:mbound Intereſt. = 
5 6 5 b 
110952381 0.947395! | 1.05000c| 1.060000 
2 1.559410] 1.333392 | .537805} 545437 
3j 2.723248] 2.673012 . 367 20+ 374110] 
4] 3-545950] 3.465105 .282012] .288591 
5 4329474212303 230952 237396 
6 5.07 5692] 4.917324} 170 203363 
7] 5 786373] 5 582381 | 172020 179135 
6.463212 5 209792 154722] 161036 
7.197%2'] 6.801691, 140690 147022 
10 772734 7. 360086 129505] 135868 
18.306414] 7.688873 1203890 125793 
12] 8.863251] 8.383843 112825} .119272 | 
13: 9.393572] 8.85 2982 106450 .112960 
14 9.898640] 9.294983 20 .107585| 
15110.379058] 9.712248 -096342] 102963 | 
16/10.837759j10.105894 922700 . 09895 2 
171.2740650. 477258 .o:8699] .095445 
18/11 6895 8510.827602 0855460 092355 
19112.085;20[11.15S115 082745 . 089962 
2012.462209 1.409920 80242 08718. 
21012. 5211521176407 07799 .09;004 
22013. 163002012 041580 .075970] .083045 
23113.488573ʃʃ 2.303377 0741371 (082278 
213.7980604 1012.5 50356 07244 079679] 
2514.093944 2.763354] | 070952 ee 
26114.375184[13.003164 069564] .076904 
27114.0643033[13.210431 .oo8292] .o 
29114.898127113.4c6:62 067122] .074592 
20]15.1410731[13.5390721 .obbog;| 073579 
30[15.37245c[13.704829 | .ob5og1] .o72649 
31:15.59281c[13.929084 | .c64132] .071792 | 
Z 2 
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The Con ſtruction of the foregoing TABLES. 


If from the Logarithms of the Numbers in that Table 
under Section the Second, you ſubtract the Logarithms 
of the Numbers in Table the Firſt, Section the Firſt, the 


Remainders are the Logarithms of the Numbers in the 


firſt Table here. 
And their Complements Arithmetical are the Loga- 


rithms of the Numbers in the Second Table. 


Thur US E. 


There is no Difference betwixt the Uſe of theſe Tables 
and thoſe going before, as may be ſeen in the following 


Examples. 
Examples in the Uſe of the Frſt TABLE, 


I. An Annuity of 20 J. per Ann. clear Value, is to be 


| fold for 7 Years: What ready Money is it worth, at 5 per 


Cent. Compound Intereſt ?. 
Multiply the Tabular Number under 5 per Cent. and 
over-againſt 7 Years, viz, 5.780373 
By 20, the given Annuity 20 


; 115.727460 
Gives the Anſwer, viz. 1151. 145. 6 d. J. 


EXAMPLE. 


There is a Leaſe of Lands worth 321. per Ann. more 
than the Rent paid to the Lord ; of which Land there is 
yet a Leaſe in being for 7 Years; and the Leſſee is de- 
ſirous to take a Leaſe in Reverſion for 21 Years, to begin 
when his old Leaſe is expired, What Sum of Money is 
to be paid for his Leaſe, allowing Intereſt at the Rate of 


© per Cent. per Annum. | 
Firſt, See what this Rent of 327. is worth for 7 Years, 


which will be 1781. 125. 9d. /ere. 


Secondly, Add 7 Years to 21 Vears, which makes 28 
Years, then ſee what 32/. to continue 28 Years, is worth, 


which will be 4284. 195. 114, 3. 
| | Loftly, 
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Laſtly, Subtract the preſent Worth for 7 Years from 
the preſent Worth for 28 Years, the Difference is the 
Anſwer to the Queſtion, to wit, 2501. 7s. 24. J. 


The Wark for 7 Years. The Wark for 28 Years. 


From 428.997 184 
Sub. 178.636192 


5.582381 13.406162 

32 32 
11164762 26812324 
16747143 40218486 
178.636192 48.997184 


Sub. 250. 360992 The Anſwer. 


Examples in the Uſe of the Second TABLE. 


I. What Annuity, to continue 9 Years, will 341. pur- 
chaſe, Compound Intereſt being computed at 5 per Cent.“ 
Tabular Number in Table the Second, under 5 per 


Cent. and over-againſt 9 Years, is 140690 
Multiply by : — 
Fa 562760 
422070 


Anſwer, 41. 15s. 84.  Facit 4.783460 


EXAMPLE Il. 


What Annuity, to continue 21 Years, will 365 J. pur- 
chaſe, Compound [ntereft being computed at b per Cent. 


per Ann.? 
Tabular Number in Table the Second, under 6 per 
Cent. and over-againſt 21 Years, is .085004. 
Multiply by | 305 
425020 
510024 

Anſwer, 31 l. 0s, 6d. 255012 

31.026460 


2 2 2 440. 


2 * 5 . 
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8£CT. IV. 


Now in the laſt Place, we ſhall treat of Compound In. 
tereſt, as it relates to the purchaſing of Freehold Eſtates, 
to be bought or ſold for ever. | | 

This by ſeveral is called Compound Intereſt infinite, 
becauſe it relates to diverſe equal Parts at diverſe equal 
Times; but the Number of thoſe equal Times are infinite; 
As in purchaſing an Eſtate in Fee-Simple for ever. 

And this may be conſidered under theſe three Particu- 
ars. 

Fir, The Annuity paid by yearly or quarterly Pay- 
ments. 

Secondly, The Price, or preſent Worth. 

Thirdly, Ihe Rate of Intereſt. 

Any two of theſ: being given, to find the Third ; as 
n the three Propoſitions following. 


P R O P. J. 

The Annuity and Rate of Intereſt given, to ſind the 
preſent Worth, | 

RAKE. 


The annual (half-ycar] y, or quarterly) Payment divi- 
ded by the Rate of Intereſt, minus Unity, quotes the pre- 


ſent Worth. 
EXAMPLE. 

There is an Eſtate to be fold of the clear Value of 201. 
per Ann. what Sum of ready Money is this Eſtate worth, 
Compound Intereſt being allowed the Purchaſer at 6 per 
Cent. | 


06) 20-000 (333-333=3331. 6s, 84, 


18 
20 
18 
20 
41, 3331. 65. 8d, 18 
20 
18 


2 EN 
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EXAMPLE II. 


But if the ſaid Annuity were paid by quarterly Pay- 
ments, viz. 5 J. per Quarter; what would be the preſent 
Worth, holding {till che ſame Rate of Intereſt ? | 

Quarterly Rate, 
minus Unity, is .014674) 5.000000 (340.7387 


44022 

; — ͤä—·— 

Anſw. 340 l. 145. 9d. 59780 

| 58696 
hang Payment raifeth 108400 
the Worth 71. 85. 1d. 102718 
5682 

P.R O-P.: U. 


Preſent Worth, or Purchaſe Money, together with the 
Rate of Intereſt being given, to find the Annuity. 
RULE. *: 
Multiply the Purchaſe Money by the Rate of Intereſt, 
minus Unity, the Product fhall be the annual Rent. 
EXAMPLE. NE. 


A Gentleman hath: a Deſire to lay out 3337.4 on a 
Freehold Eſtate, provided he meets with a Bargain as 
ſtall bring him in 6 per Cent. Compound Intereſt for his 
Money: What annual Rent muſt this be? 


33-333 
9 06 


109.99999 Facit, 20 J. 
PROP. III. 


The Annuity and preſent Worth given, to find the 
Rate of Intereſt, 
| RULE. 
The annual Rent divided by the preſent Worth, or 
dum demanded, quotes the Rate, minus Unity. 
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EXAMPLE. 


There is an Eſtate to be ſold of the yearly Value of 
201, for 333. 3, what Rate of Compound Intereſt will 
the Purchaſer have for his Money, 


333-333) 20-000000 (.06 
19999999 


Anſev. 6 per Cent. 0 


EXAMPLE II. 


There is a Freehold Eſtate to be ſold for 1600 J. the 
yearly Rent being 128 J. what Rate of Compound In- 
tereſt ſhall the Purchaſer have for his Money ? 


1600) 128.000 (.08 
128000 Anſw. 8 per Cent. 


Taſth, If it be required how many Years Purchaſe any 
Annuity is worth, work thus; divide Unity by the Rate, 
minus Unity, the Quote exhibits the Number ot Years, 


EXAMPLE III. 


There is a Freehold Eſtate to be fold, how many 
Years Purchaſe is it worth at 5 per Cent. per Ann, Com- 
pound Intereſt ? - | 

05) 1-00 (20 | 
10 Anſw. 20 Years Purchaſe. 


00 
What is it worth at 6 per Cent.? 
06) 1.0 (16.666 


6 
40 Anſw. 16 Years and 2 
3 


4, Ec. | | 

Likewiſe, if an Eſtate be offered at any Number of 
Years Purchaſe, and the Rate of Intereſt be demanded, 
do thus; divide Unity by the Number of Years propoſed, 
and the Quote gives the Rate, minus Unity, ur 
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EXAMPLE IV. 
An Eſtate is offered at 20 Years Purchaſe : What is 
the Rate of Intereſt ? 

20) 1.00 (.05 
1.o Anſw. 5 per Cent. 
O 

Here follow diverſe Queſtions of Intereſt to exerciſe 
the Learner, both Simple and Compound ; and ſo we 

will conclude Logarithmical Arithmetick, 


DUEST. I. 


A owes B 8001. to be paid in 4 Years, that is at the 
End of every two Years 400 l. Bowes A 90 l. to be paid 
in 6 Years, that is at the End of every two Years 3001. 
They agree to clear their Debts, and allow each other: 8 
per Cent. Compound Intereſt: Which muſt pay Money, 
and how much? = 


Anſw. B muſt pay unto 4, 291. 16s. 3d. 19. 
 SUEST. II, 


A owes B 4551. to be paid in 14 Years; that is at the 
End of every two Years 65/, He would agree with his 
Creditor to pay himin 7 Years, viz. each Year one equal 
Payment, which B agrees to; and they conclude Com- 
pound Intereſt ſhall be allowed at 6 per Cent. What will 
this equal Payment be? An/w. 521, 106. 84. 

Found by ſeeking the preſent Worth of the 7 Pay- 
ments, paid each two Years, which will be 293/. 5 5. 24. 
Then ſeek what Annuity, to continue 7 Years, 2931. 55. 
24, will purchaſe ; which will be found to be 52/7, 105. 
84. The Anſwer ſought. 


ES. II. 


A Merchant hath owing to him 10000 J. to be paid in 
five Years, viz. at the End of every Ye ago. and 
agrees with his Debtor, that if he will 1: him 5000/7. 
Ready Money, he will take the Remair -r in 21 Years 
by an equal annual Payment, Compound Intereſt being 
computed at 6 per Cent. to which his Debtor aſſents: The 
Queltion is, what will this equal annual Payment be? 

[ 


An ſio. 2 1.1172 , or 2910. 25, 4d. 
ſw. 29111725 8 3 


362 Compound Intereſt. 


Found by ſeeking the preſent Worth of 2000 J. per Inv. 
to continue 5 Years, which will be 84247. 145. 64:2, 
from which ſubtracting 5000, reſt 3424 J. 14s. 64. . 
Then find what Annuity, to continue 21 Years, 3424 /, 
145. 64, Z. will purchaſe, viz. 291/. 23. 4d. and that is 


1 the Anſwer. * 
ji 2UES T. IV. 
YM There is an Annuity of 647. 105. to continue 120 
„ Years, to be fold for Ready Money; whether it is better 
1 to purchaſe this Annuity at 6 per Cent. Simple Intereſt, 
Tis: or at x Cent. Compound Intereſt ; likewiſe what is 
HM the Difference; and laſtly, what is its Value taken as a 
2H Freehold Eftate ? | 
111 The Work according to Simple Intereſt. 
43 120 120 120 
MY S265 2 | 06 120 
WER: 1 80 
1 240 7-20 240 
8 120 120 
BRL | 
1 14.40 16.4) 70743.6 (4313.6341 14400 
af 2. Add 1 06 
14 — 
vii 16.40 514 8064. oo 
11 4922 240 Add 
1 * 
48 
191 223 1104 
Mb. 164 Deduct 7.4 
4 596 1 6.8 
| 5 ; 492 4+5 
lf 1040 54840 
17 984 43572 
* — 65808 
14 492 - 70743-60 


| 
j 


Anſw. 43131. 125. 8d. 680 
According to Simple 656 
Intereſt. — 
24 The 
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The Work, 1 to Compound Intereſt. 
64 l. 
Firſt, If 6 : 100: : 64.5 : Facit 1075 Cor. Principal. 
6) 64500 (1075 | 


6 
045 ; Anſ. 10741. cos. 3d. 
42 according to Comp. Intereſt. 
30 
30 
O | 
Log, of the Rate «0253059 
Multiply by the Time 120 
yg 5061 180 
— 
Log. of the Rate and Time . 3.0367080 
Log. of the Cor. Principal 1075, is | 3-0314084 
Log. of the Rate and Time, is ; 3.0307c89 
Difference is 9. 9947004 


Which is the Logarithm of. 98788; which ſubtracted 
from the Cor. Principal, leaves the preſent Worth, 


Viz. 1074.01212, which is equal to 1074/4. Os. 3d. 
The Work, as a Freehold Eſtate at b per Cent. Com- 
pound Intereſt. 
06) 64.50 (1075 8 


Hnſw. 1075). as a 30 
Freehold Eſtate, 30 
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$7 6 S& 
The preſent Worth at 6per Cent. Simp. Int. is 4313 12 8 
The preſent Worth at 6 perCent. Comp. Int. is 1074 © 3 
Difference of the Worth is 3239 12 5 
The preſent Worth, asa Freehold Eſtate, at 6 per Cent, 
Compound Intereſt, is 1075 /. 

By which you may fee it is better to purchaſe it at 
Compound Intereſt, by 3239 J. 12.5. 54. which is a very 
great Difference, being more than the Eſtate is worth ſor 
ever. 

And though the preſent Worth of this Eſtate, to con- 
tinue 120 Years, at 6 per Cent, Compound Intereſt, comes 
ſo near the Worth of the ſame Eſtate to continue for 
ever, the fame Rate of Intereſt being computed ; yet it 
this Eſtate were to continue 200 Years, nay double that 
Time, yet it-would not reach 1075 /. ; which ſhews the 
Agreement of the Rules: For if it were otherwiſe, it 
would not be found better to purchaſe an Annuity for 
ever, than for a certain Number of Years ; which would 
be a Paradox. - 


AES. v. 


A Gentleman pays 350 J. for a Leaſe in Reverſion, to 
commence at the End of 13 Years and a Quarter, and to 
continue for 21 Years and 3 Quarters: What quarterly 
Rent may he let the Premiſes for after he comes to be in 
Poſſeffion thereof, ſo as to gain 8 per Cent. Compound In- 
tereſt. for his Money? | 

The Log. of 3501. - 2.5440680 

Worth of 11. forborn 53 Quarters = 0.4428627 


Log. of the Increaſe of 3501. i.e. of 970.4=2.9869307 
The Log. of the Annuity that 1/7. will { 68028 
purchaſe for 87 Quatters, * 


Sum of the Log. of 22.69 the Anſwer. 2.35 58 589 


P m 0- 


413650) 


PROBLEMSs, or QUESTIONS, 


ALGEBRA. 


I. O find a Number, which being multiplied by 3, 

ſubtracting 5 from the Product, and the Re- 
mainder divided by 2, if the Number ſought be added to 
the Quotient, that the Sum may be 40. 


2. To find a Number, which being multiplied by 12, 
and 48 added to the Product, as much may be produced, 
as if the ſame Number ſought were multiplied by 18. 


3. To find a Number, to which if 11 be added, and 

ſubtracted from the ſame Nuwber (v:z. the farſt) the 
3 of the Addition may be double the Remainder. 

4. To find a Number, to which if its double, treble, 
quadruple, &c. be added, the Square of the fame Num- 


ber may be produced. 


5. To find a Number, which if added to itſelf, and 
the Sum multiplied by the ſame; and the ſame Number 
ſtill ſubtracted from the Product; and, laſtly, the Ræ- 
mainder divided by the fame, that it may produce 13. 


6. To divide the Number 16 into two Parts; ſo that 
the Square of the greater Part may exceed the Square of 
the lets by 32. 


Aa a 2 7. 
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. To divide the Number 36 into two Parts; fo that 
if 12 be added to the firſt, and 6 to the ſecond, the for- 
mer may be double of the latter. 


8. Let the Line AB (of 70 Parts) be divided any how 
in C (fo that AC may be 24, BC 48); it is required to 
divide the ſame Line again in another Point; for Example, 
in D, fo that the Rectangle ADC may be equal to the 
Square DB: Let the Segment CD be enquired ; which 
being obtained, AD, DB will be known, 


9. Let the Line EF be divided any how in G, (fo 
that FG may be6, GF 4); it is required to produce 
this right Line EF (for Example-unto H) fo that the 
Rectangle EHF may be equal to the Square GH; the 
; Length of FH js required. 


10. A General diſpoſing his Army into a ſquare Battle, 
fads he has 284 Soldiers over and above; but increaſing 
each Side with one Soldier, he wants 25 Soldiers to fill up 

the Square: How many Soldiers had he? 
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I. A certain Captain ſends out 4 of his Soldiers 10, 
there remain ZÞ15 : How. many Soldiers had he? 


—— 


3 


Fey 


12. There is an Army, to which if you add E, 3, and 3 
of itſelf, and take away 5000, the Sum Total will be 
Tococo: What was the Number of the Army? 


— 
* J 
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* „ K 72 - 
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5 g e * 


13. In the Rectangle ABC D, the Difference of the 
greater Side AB, and of the leſſer Side BC, is 12; but 
the Difference of the Squares of the Sides 1680: What 
are the Sides of the Rectangle ABCD? 


14. The Length DE of the Rectangle DEF G, is 
twice the Breadth EF; and the Sum of the Squares of 
the Length and Breadth is ten times the Sum of the two 

Sides DE, EF: What are the Sides of the Rectangle 
DEF G? 4 $ | 
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15. To find two Numbers in the Proportion of 2 to 3, 
whole Product, if they be multiplied by one another, 
ſhall be 54. 


16. To find two Numbers whoſe Ratio is to one ano- 
ther as 4 to 5; and the Sum of the Squares of both, is 
262. 


17. To find the Side of a J whoſe Area is to the 
Sum of the Sides, in a given Ratio, as 45 to 12. 


18. To find the Side of a Cube, whoſe Super ficies is to 
the Solidity, in a given Ratio, as 6 to 11. 


19. A certain Man hires a Labourer, on this Condi- 
tion, that for every Day he work'd, he ſhould receive 
12 Pence; but for every Day he was idle, he ſhould be 
mulcted 8 Pence: When 39go Days were paſt, neither of 
them were indebted to one another: How many Days did 
he work, and how many was he idle? 


20. A certain Gentleman hiresa Servant, and promiſes 
him 24 Pounds yearly Wages, together with a Cloak : 
At 8 Months end the Servant obtains leave to go away, 
and inftead of his Wages receives a Cloak+13 Pounds: 
How much did the Cloak colt ? 


21. A Perſon being aſk'd how old he was, anſwer'ds 
If I quadruple 3; of my Years, and add Z of them o to 
the Product, the Sum will be ſo much above 100, as the 
Number of my Years is now below 100. 


22. One being aſk'd what Hour of the Day it was, an- 
ſwered, The Day at this Time is 16 Hours long; if 
now ; of the Hours paſt be added to = of the Remainder, 
you will have the Hour detired, reckoning from Sun- 


riſing. 


23. From Noremberg to Rome are 140 Miles : A Tra- 
veller ſets out at the ſame Time from each of the two 
Cities, one goes 8 Miles a Day, the other 6: In how 
| many 
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many Days from their firſt ſetting out wille they meet 
one another, and how many Miles did each of them 


o0? 


24. A certain Meſſenger goes 6 Miles every Day: Eight 
Days after, another follows him, and he goes 10 Miles 
a Day: In what Number of Days will he come up to the 


fiſt ? 


25. A certain Meſſenger goes 6 Miles a Day ; and 
after he has gone 56 Miles, another follows him, who 
goes 8 Miles a Day: In how many Days will he come 
up to him? 


26. One bought three Books, whoſe Prices were in pro- 
portion as 12, 5, 1: If the Price of the firſt be doubled, 
of the ſecond trebled, of the third quadrupled, the Sum 
of theſe Products will as much exceed 10 Crowns, as the 
Sum of the Prices of the greateſt and middle is below 5 : 
How much did the ſaid Books coſt ? 


27. Suppoſe the Number 50 were to be divided into 
two Parts, ſo that the greater Part being divided by 7, and 
the leſs multiplied by 3, the Sum of this Product and the 
former Quotient may make the ſame Number propoſed, 


which was 50. 


28, Let the Number 20 be divided into two Parts, fo 
that the Square of the lefler Part, being taken out of the 
Square of the greater, may leave the very Number pro- 
poſed, which was 20 (or may leave the double, treble, Cc. 
of the Number propoſed). 


29. If a Man gains 30 Crowns a Week: How much 
muſt he ſpend a Week to have 500 Crowns, together 
_ the Expence of four Weeks, remaining at the Yeat's 

nd ? | 


30. A Labourer aſter 40 Weeks, in which he had been 
at work, lays up 28 Crowns—the Pay of three Wecks ; 
and finds that he had expended 36 Crownsthe Pay of 
eleven Weeks: What Pay did he receive a Weck? 


31. 
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31. In the Rectangle A B C, is given the Baſis A B=g, 
and the Difference of the other Sides, that is, the Seg- 
ment B D: Required, the Sides AC, BC? 


32. In the Rectangle Triangle ABC, is given the 
Baſis AB 5, and the Sum of the other Sides ACS BC 
225: Required, the Sides AC, B C ſeverally ? 


33. Suppoſe two Towers, AB 180 Feet high, and CD 
240, at the Diſtance AC 360 Feet: A Ladder is to be 
ſet upon the Line AC, at ſome Point, ſuppoſe in E, of 
ſuch a Length, as from thence it may reach the Top of 
both the Towers: We require the Point E in the Line of 
Diſtance, as alſo the Length of the Ladder EB, ED? 


34. In the Triangle A BC, the ſeveral Sides A B=13, 
AC=14, BC=15 are given; and the Perpendicular 


BD being drawn : Required, the Segments of the Baſis 
AD, DC? | 


35. In the Obtuſe-angled Triangle DEF, the ſeveral 
Sides are given, viz. DE 11, EF 13, DF 20; and the 
Perpendicular FG, being let fall upon the Baſis pro- 
duced : Required, the Prolongation of the Baſis EG. 


36. In the Rectangle ABCD, is given the Difference 
between the Length AB and the Diagonal BD, that is 
DE=2 ; and likewiſe the Difference hetween the Breadth 
AD and the Diagonal BD, that is, F B=g: Required, 
the Sides of the Rectangle AB, AD? 


37. In a Rectangle DEFG, the right Line DK is 
drawn from the Angle D to the oppoſite Side, cutting the 
Diagonal E G at right Angles in H: And there is given 
the Segment H K, and HE=26: Required, the Sides 
of tlie Rectangle? 8 
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38. Let there be a Circle, whoſe Diameter is AB, 
with another leſs Circle, whoſe Diameter AC touches 
within in A; and from the Center of the greater Circle 
D, draw the Radius DE at right Angles to A B, cutting 
the Periphery of the lefler Circle in F. Now there is 

iven BE (the Difference of the Diameters)-=9, with the 
— EF=5 : Required, the Diameters AB, AC, of 
the ſaid Circles ? | 


39. Two Companions have got a Parcel of Guineas : 
Says A to B, if you will give me one of your Guineas, 
I ſhall have as many as you will have left. Nay, replies 
B, if you will give me one of your Guineas, I ſhall have 
twice as many as you will have left: How many Guineas 
had each of them? | 


40, A certain Perſon bought two Horſes, with the 
Trappings, which coſt 100 Pounds ; which Trappings 
if laid on the firſt Horſe A, both the Horſes will be of 
equal Value: But if the Trappings be laid on the other 
Horſe, he will be double the Value of the firſt : How 
much did the ſaid Horſes coſt ? 


41. A Vintner has two Sorts of Wine, viz. A and B, 
which if mix'd in equal Parts, a Flaggon of mix'd will 
coſt 15 Pence; but if they be mixed in a /e/qui-alter 
Proportion, as if you ſhould take two Flaggons of A as 
often as you take three of B, a Flaggon will coſt 14 Pence: 
Required the Price of each Wine ſingly? 


42. A Son aſk'd his Father how old he was? His Fa- 
ther anſwered him thus: If you take away 5 from my 
Years, and divide the Remainder by 8, the Quotient will 
be 3 of your Age: But if you add 2 to your Age, and 
multiply the Whole by 3, and then ſubtract 7 from the 
Product, you will have the Number of the Years of my 
Age: What was the Aye of the Father and the Son? 


43 


in ALGEBRA. 471 


43. To find out two Numbers, to the Sum whereof if 
you add 6, the Whole ſhall double the greater; and if 
er ſubtract 2 from their Difference, the Remainder will 

half of the leaſt. 5 


44. To find two Numbers, the Product whereof is 
240, and the Triple of the greater divided by the leſs is 


* | 


45. Two Men have a mind to purchaſe a Houſe rated- 
at 1200 Pounds; ſays A to B, If you give me 5 of your 
Money, I can purchaſe the Houſe alone ; but ſays B to 
A, If you will give me 4 of yours, I ſhall be able to 
2 the Houſe : How much Money had each of 

em | 


46. Some young Men and Maids had a Reckoning of 
37 Crowns to pay for a Treat, and this was their Condi- 
tions, that every — Man ſhould pay 3 Crowns, and 
every Maid 2. Now, if there had been as many young 
Men as there were Maids, obſerving the ſame Condi- 
tions, the Reckoning would have come to 4 Crowns leſs 
than - did : How many young Men and Maids were 
there 5 1 


47. A General who had ' fought a Battle, upon re 
viewing his Army, whoſe Foot was thrice the Number 
of his Horſe, finds that before the Battle 120 of his 
Foot had deſerted, and of his Horſe z3+120, beſides 
+ of his whole Army were ſent into Garriſon (reckoning 
the Sick and Wounded) and þ of his Army remained ; 
the reſt, who were wanting, being either flain or taken 
Priſoners : Now if you add 3000 to the Number of the 
Slain, the Sum will be equal to half the Foot he had at 
dhe beginning: What were the Number of each? 


48. To divide 100 twice into two Parts, ſo that the 


major Part of the firſt Diviſion may be treble the miner 
B b b Patt 
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Part of the ſecond Diviſion ; and the major Part of the 
ſecond may be double the minor Part of the firſt. 


49. To divide 30 twice into two Parts, fo that the 
major Part of the firſt Diviſion with the minor of the 
fecond may be 33; and the Sum of the minor Parts ſub- 
tracted from the Sum of the major, may leave 14 re- 
MAININE. - 


50. A Man, his Wife, and his Son's Age make up 
96 Years; ſo that the Huſband's and Son's Years to- 

ther make the Wife's 4-15 ; but the Wife's and the 
x3 make the Hufband's+2 : What was the Age of 
each 


51. Three Merchants from three different Fairs meet 

ether at an Inn, where they reckon up. their Gains, 
and find them the Sum of 780 Crowns. Moreover, if 
you add the Gain of the firſt and ſecond, and ſubtract 
the Gain of the third from the Sum, there remains the 
Gain of the firſt-+-82 Crowns; but if you add the Gain of 
the ſecond and third, and from the Sum ſubtract the Gain 
of the firſt, there remains the Gain of the third——43 
Crowns: What was the Gain of each? . 


52. Three Perſons, A, B, C, owe a certain Sum of 
Money, ſo that A and B together owe 210 Crowns; B 
and C 290, and C and A 400; What did each of them 
owe ? | 

55. Fo find three Numbers, ſo that the firſt and half 
of the Remainder, the ſecond and Jof the Remainder, 
and the third and q of the Remainder, may always make 

54. Let a Square be divided into ꝙ ſmall Squares: 
We are to find and diſpoſe the Numbers through the ſe- 
veral Areas, ſo that the Sum of every three, taken either 
literally or diagonally, may be always 15, 


: * n | 4 . - e : — 3" 
5 * 55 
. F - . 
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' $5. [Theorem.] Let any Numbers whatſaever be 
given, if you ſubtract ws leſs Number from that 
which is the next greateſt ; I ſay, that the Sum of thoſe 
Differences is equal to the Difference of the greateſt and 
leaſt Numbers. ; | 


56. To find a Number, which being multiplied by 6, 
an 


the Product ſubtracted from the Square of the. Num- 


ber to be found, the Remainder will be 280. 


57. To find a Number, which being multiplied by 8, 
and the Product added to the Square of the Number to be 
found, the Sum will be 660. | | 


2 To divide 140 into two Parts, ſo that the Pro- 
d —x thoſe Parts may=the Square of 56, that is 
31 ET | 6 


59. Let 969 Soldiers be drawn up into an oblong Bat- 
tle, ſo that the Difference of the greater and leſs Sides is 
40: Required the Number of the Soldiers of each Rank 
in Length and Breadth ? 


60. Again, let 480 Soldiers be drawn up into an ob- 
Jong Battle, ſa that the Sum of the greater and leſs Sides is 
52 : Required the Number of the Soldiers of each Rink 
in Length and Breadth ? 


61. In the Square ABC D is given the Difference of 
the Diagonal and the Side, that is EC=6 : Required the 
Side of the Square? 
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62. The Rectangle E K is added to the Square DF 
(being of the fame Heighth ;) whoſe Breadth EL is 
iven==2, and alſo the Area of the whole compound 
ectangle DK, O: Required the firſt Side of the 
Square? + | | 


63. A Man buys ſome Ells of Cloth for 20 Crowns; 
and finds, that if he had 4 Ells more, he had then 
bought every Ell 2 Crowns cheaper : How many Ells 
did he buy? | 


64. A Set of boon Companions dining at an Inn, the 
Reckoning in all came to 175 Shillings : But, before the 
Bill was paid off, two of them ſlunk away, and then the 
Club of thoſe that remained came to 10 Shillings a Man 
more: How many were there in Company? 


65. To divide the Number 21 into two Parts, ſo that 
if the greater be divided by the lefler, and again the leſſer 
by the greater, and then the firft Quotient being multi- 
plied by 4, and the latter by 25, the Numbers produced 
may be equal. | 


66. Let the Line AB be divided in C, fo that AC 
may be 8, and CD 6: We are to divide the fame Line 
AB in D, fo that the Rectangle under AB and DC 
may be equal to the Rectangle under AC and CB, or 
to the Product from 8 and 6, which is 48: Required the 


* 


Segment CD ? - 


67. 
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67. Let there be a Rectangle Garden AB CD, the 
Length of which AB is thrice the Breadth A D: and 
reckoning 18 Perches from. B towards A, that is B E, 
and drawing EF lel to AD, let the Area of the 
remaining Rectangle E D be given=120 ſquare Perches : 
What was the Length and Breadth of the ſaid Garden: 


(8. Let 600 Soldiers be diſpoſed into an oblong Bat- 
tle ; which the Colonel willing to make broader, finds 
that if he takes away 10 Ranks from the Length, he 
ſhall augment the Breadth with two Ranks: What was 
the Number of his Soldiers through every Rank in Length 
and Breadth? 


68. A Man buys a Horſe, which he ſells again for 56 
Crowns, and gains as many Crowns in 100 as the Horſe 
coſt him? How much did he give for the Horſe ? 


70. A certain Linnen-Draper buys two Sorts of Lin- 
nen for 20 Crowns, one finer, the other coarſer. An 
Ell of the fineſt coſt as many Crowns as he had Ells : 
And alſo 28 Ells of the coarſeſt at ſuch a Price, that 8 
Ells coſt as many Crowns as one Ell of the fineſt : How 
many Ells of the fineſt Linnen did he buy, and what 
Price did he give for them both? 


71. In a certain Rectangular Garden, the Length of 
which AD is 22 Perches, and the Breadth A D is 10, the 
Walk DG is to be made in a Situation parallel to the 
Sides of the Figure, ſo that the Area of the taid Walk or 
Gnomon DG may be equal to the remaining Rectangle 
FC, or that the Gnomon DG may be half of the whole 
Figure ABCD propoſed : Required the Breadth of the 
ſaid Gnomon DE, or BG? | 
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72. Of three proportional Numbers there is the middle 
Term given=12, and the Difference of the Extremes 


o: Required the Extremes. 


73. Of three proportional Numbers there 1 the 
Sum of the firſt and ſecond=10, and the Difference of 
the ſecond and third 24: Required the ſeveral Num- 
bers? | 


74. Of four proportional Numbers there is given the 
third=12, alſo the Sum of the firſt and ſecond=8B ; be- 
ſides the ſecond Number being ſubtracted from its Square, 
the Remainder is to be the fourth: Required the ſaid 
Numbers? | | | 


75. Of four Numbers in continued Proportion there is 

given the Sum of the Means=24, and likewiſe the Sum 
of the Extremes=56 : Required the ſaid Numbers (ſup- 
poſing that the firſt is the leaſt of al!) ? | 


76. Two Country-women, A and B, carry 100 Eggs 
together to Market, and in the Sale of them, one too 
as much Money as the other: but 4 (who had the largeſt 
and conſequently the beſt Eggs) ſays to B, had [ carried 
as many Eggs as you, 1 ſhould have had 18 Pence for 
«thein ; B replies, if I had brought as many Eggs as you, 
I ſhould have had but 8 Pence for them: How many 
Eggs had each? 1 | 


77. Two Country- men, A and B, ſell their Cort at 
different Prices: A ſells 20 Buſhels; and B received for 
one Buſhel as many Crowns as he fold Buſhels: A per- 
Ceives that if he had ſold as many Buſhels as B received 
Crowns, he ſhould then have received 252 Crowns ; but 


poth together received 176 Crowns: How many Buſhels 


did B ſell, and what Price had 4? 


1.5 
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78. Two Merchants ſell 21 Ells of Cloth: The firſt 
fells 1 Ell for as many Crowns, as is 3 of the Number of 
Ells that the ſecond had; and the ſecond ſells 1 Ell for 
as many Crowns, as is of the Number of the Ells that 
the firſt had: The Sale being over, they had taken 48 
Crowns in all: How many Ells did each ſell, and at 
what Price? | 


79: Two Merchants have a Parcel of Silk ; the firſt 
40 Ells, the ſecond 90: The firſt ſells for a Crown 4 of 
an Ell more than the ſecond : When the Sale was over, 
they had taken between them 42 Crowns: How many 
Ells did each of them ſell for a Crown? 


80. To find a Number, to the quadruple of which if 
you add 91, the Whole ſhall be the Square of the Num- 
r ſought, as 3 to 4. 


8r. To find a Number, from the double of which if 
you ſubtraQ 12, the Square of the Remainder leſs 1, will 
be nine times the Number ſought. - 


- 82. To divide the Number 19 into two Parts, fo that 
the Sum of the Squares of the Parts will be 193. 


83. To divide 7 into two Parts, ſo that the Difference 
of the Squares, which are made from the Treble of the 
lefler Part, and the Double of the greater, may be 17. 


84. A Man buys a Piece of Linnen, and by ſelling is 
again, he gains 12 Crowns tt of what he bought it for: 
And. finds by this means that he had gained as much for 
100 Crowns as the Linnen coſt him: What Price was the 
Linnen bought and fold at? 


- 


85. 


, 7 > 1 a + » 4a, # AM - < 
— * 1 a 8 4 _ WT b * 
n =_ 8 * x « + . "*s C - SD 1 — alk - l - ” „ 4% * a = 
4 ” 4 by 4 N > by, 7 & "I. - - _ - 
PA TOR” EFF OS af " "An WV.” \ — —_— 
D q * * 7 . 00 ww Fl EY F * + * 42 *. 
— 4/494 h 4 * 4 0 E. . P 0 4 my) . n 4 * : l 4 * N . 
3 is 3 a * * _ en * n 0 — * L 4 . 4 2 FR * 5 8 - ITN - * 
in Ak | * * LAY, . mw bs . » 1 * — 
* — " — "7" = 
TC SY 2 " 1 , 6 n um 1 * * . ; 13 2 * 4 X * og „„ 0 a 
4 4 N 4 90 4 7 wee 23 1 
0 * 4 


* — « 
es Md 


= * 
= K 4 / 
7 Io 


”% 
r 


. 


ER © x 
2 1 
1 


* 
* 
Y 
- 
. 
4 
: 
— 
« 
* 
8 
— 
: 
c 
by 
»# 


3808 Problems, or Queſtions, 


85. A Man buys 18 Ells of Cloth of different Sorts 
and Colours, ſuppoſe Red and Black ; what he bought 
of each coſt 40 Crowns: And he pays for every Ell of 
Red Cloth x Crown more than for the Black : How many 
Ellis of each did he buy:? | 


86. A Man buys 123 Pounds of Pepper, and as many 
of Ginger; and received for a Crown one Pound of 
Ginger more than of Pepper: So that the whole Price 
of the Pepper came to 6 Crowns more than the Price of 
= Ginger: How many Pounds of each did he buy for 2 

rown ? ; 


87. A Man buys 80 Pounds of Pepper and 36 Pounds 
of Saffron, ſo that for 8 Crowns he had 14 Pounds of 
Pepper more than he had of Saffron for 26 Crowns, and 
what he laid out amounted to 188 Crowns: How many 
Pounds of Pepper had he for 8 Crowns, and how many 
of Saffron for 26? 


88. A and B between them owe 174 Pounds, A pays 
8 Pounds a Dav, and B pays the firft Day 1 Pound, the 
&cond 2, the third 3, and ſo on: In how many Days 
will they clear the Debt, and how much did each of 


them owe? 


he has Crowns : It happens, that every followin 

his Journey he had as many Crowns as he had t 
before, beſides two Crowns over and above; and when 
he came to his Journey's End he finds he had in all 45 
Crowns: How many Crowns had he at firſt ? | 


90. A certain Traveller goes 9 Miles a Day, three 
Days after another follows him, who the firſt Day tra- 
vels 4 Miles, the ſecond 5, the third 6, and fo en, gains 
ing a Mile every Day: In what Time will he overtake 
the former ? "I | 


89. A certain Man intends to travel as many Days as 
Day of 
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| Ibo Wei 12 
gr. Two Travellers ſet out at the ſame time from two 
Cities, the one from A, and the other from B, which are 
o Miles diſtant one from another; one of them goes 
iles every Day; and the other 2 Miles the firſt Day, 
2+ the ſecond, 3 the third, and ſo on, adding + a Mile 
to every Day's Journey. In what Time will they meet 
with one another ? n 


from two Cities, the one from A, and other from, 

which are 120 Miles diſtant from one another; the » 
des 5 Miles a Day, and the other 3 Miles leſs than the 

umber of Days in which they = When will the 


meet? | 3 


92. Again, Two Travellers ſet out at the ſame 1 


J 


93. A Poſt ſets out from A towards B, who travels 8 
Miles a Day : After he had gone 27 Miles, another ſets 
out from B to meet him, who goes every Day x5 of the 
whole Journey or Diſtance of the Places A and B, and 
meets the firſt Poſt after ſo many Days as is 5 of the 
ſaid Diſtance. Required the Diſtance of A and B? 


94. Two Merchants, A and B, go Partners; B brings 
420 Crowns, and A receives out of the Gain 52 Crowns, 
and the Sum of both their Shares is 854 Crowns. How 
much did A bring, and how much did B receive out of 
the Gains ? 


95. A Son aſks his Father how old he was? Eis Fa- 
ther replies thus; If you take 4 from my Age, the Re- 
mainder will be twice the Number of your Years: But 
if you taxe I from your Age, half the Remainder will be 
the Square Root of my Age. Required the Age of the 
Father and Son? 


96. To find two Numbers, the Sum of whoſe Squares 


may be 317, and the Product, if they be multiplied by 
one another, 154. 


Ccc 97. 
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382 Problems, or Queſtions, in Algebra, 


| 97. To find two Numbers, the Product of which may 
be x08, and the Difference of the Squares 63. 


98. Two Farmers ſell two Sorts of Corn: A ſells 6 
Buſhels; B receives in all for his, 20 Crowns: Now, 
ſays B to A, if we add the Number of my Buſhels to the 

umber of your Crowns, the Sum will be 28. Says A to 
B, and if I add the Square of my Crowns to the Square 
of your Buſhels, the Sum will be 424. How many Buſhels 
did B ſell, and how many Crowns did A receive! 


99. To find two Numbers, the firſt of which + 2, 
multiplied into the ſecond—3, may produce 110: And 
on the contrary, the firſt— 3, multiplied by the ſecond 
+ 2, may produce 80. | : | 
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907.957 % / | 94912-9731279] 973.9881128 
9082 95808580 942.9735890 0% 974.9885590 
90002. 958 5639 | 942]2-9740509] | 97 512-9890045 
| 9192-9590414| | 943]2-9745117] | 97012.9894498| 


j 9111295951841 | 9+412-9749720 97712 9898940] 
8 


| 912]2-959994 94512-9754.318] | 9751]2-9903339 
9142.960470 940.9758911 979.9907827 
9144. 9609462 947%. 976350 98012.9912261 
91512.9914211] | 948j2.9768083] | 95112.9916690 
91t}2.9015955 9492.977262 992[2.9921115 
1 91712.9923693 950]2.9777230 98 312-9925535 
9182.962427 | 95112.9781805 934 2.9929951Y 
| 9192-96331 55] | 952]2-9786369| | 985[2 9934362 
920.9522878 | 953]2-97900929| | 986[2.9938769 
92112-9042596] | 95412-9795464| | 9$712-9943172 
9222. 9647 309 955.9800034 9882.994759 
923029052017 95 2272 9892.9951963 
9242.965620] | 957]2.9809i119] 9902.99 56352 
925/2966141) 95822812055 9912. 9960737 
926 2.9666 10 9592.981881 80 99 2 29905117 
92712. 9670797 g6c[2-9822712 99312-9969492 
928.9675486 904, 98272344 | 9942 997 3864 
g929j2.9680157] | 962Þ-9831751]| 952.9978231 
[> 9684829 963[2-98 20263 99612-9982593 
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93112.96894.97 96412-9840770j | 99712-9956952 | 
9322-9094150] | 96:12-9845273; 998.9991305 
' 932]2-9698816 961 . 9849771 9992.999505 
93412-9703469l | 96%. 9854265 looc[z.0000000 
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| 1000 A TABLE of LOGARITHMS. 


No 
1001 
11002 
1003 
1004 


1006 
1007 
(T1008 
too 
1016 


1011 
1012 
1013 
1014 
1015 


1016 
1017 
1018 
1019 
1020 


1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 


1005“ 


3.008 1742 


3.009875 
3- 010300 
3.0 107239 


Lovarith, | 


3-0004341 
30008677 


3. 01 3009 
30017337 
3.00216b1 
3.0025980 
3.00 30295 
3.003400 5 
3.00389 2 
3.004 3214 
3.047512 
3-0051805 
3.0056094 
3.0060380 
3-0004bbc 
3.006893 


3-007 3210] 


3-2077476 


3.0086002 


3-0090257 
3-0094509 


3-0111474 
3.0115704 
$-0119931 


1030[3-0128372 
10313. 30132587 
10323. 013679 

103303. 014 1003 
103413. 0145205 


30124154 


Ne 
1034/3 
1035 


1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
105 
1051 
1052 
1057 


1054 
1055 
1056 
1057 
1058 


1030 


| Logarith. 


0145205 
3.149403 
3.015358 
30157788 
3-0101974 
J-O1601I55 
3-0170333 
3-21745097 
3 01780077 
3.082843 
3.187005 
30191163 
3-0195317 
30199457 
3.020313 


30207755 
30211893 
30216027 
30220157 
30224284 
3.022840 
3.023252 
3.023639 
3.0241 750 


1059 
1000 


1061 
1062 
1003 


1064 
1065 


—5 
1067 


3.024890 
30253059 
3.257154 
3.026124 5 
3.265333 
30269410 
3-027 3496 
3-0277572 


3.244657 


3.0281644 


| 


No 


Logarith. 


1067 
1068 
1069 
1070 
1071 
1072 


1073 
1074 


1075 
1076 


3-0281644 
3.0285713 
30289777 
30293838 
30297895 
3.030 1948 


30310043 
3.031408 5 
30318123 
30322157 
30326188 
30339214 
3-0334238 
3-0335257 
5+0342273 


383.0346285 


3-0350293 


513-2354297 
+13.0358298 


0387 
1088 
1089 
loc 
1091 
1092 
1093 
1094 
1095 
Cole] 


3.0362295 
3.0366289 
3 9 
30374265 
30378248 
3.038222 
3.0 386202 
30390173 
30394141 
3.0398 106 


1097 
1098 


1099 


3.04020 ⁰ 


3˙0409977 


1100 3.04 13027 


1100 


303059974 


3.400023 
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1100 A TABLE of LoGARITHMS: 


1 


— 


232KͤñÜ⁰i1ł0f MA 


3 


"NoTLo; Ne Logarith, Ne Logarith. No [Logarith, 
110113-0417873 1134 3-0540131] [1167[3.0070709 
1102[3-0421816] [1133]3-0549959] [1168j3-0674428 
r10313-0425755} [1136[3.0553783] [1169130678145 
t104[3-0429691] [1137]3-0557605] [1170j3-0981559 
11050; 0433023 113813.0501423 1171]3-0685569 
110613 0437551] 139.0505237 [117213-0689276' 
110754414760 [1140]3-0569049] [1173]3-0992980 
1108[3-0445398] [1141]3-05723856] [1174j3-0096681 
1109 3-0449315 t114213-0576661] 1753. 70379 
11103. 045 3230 14353 · 5 80462 1763. 74073 
11113-.0457141[ 14443. 05 8426 11773. 0907765 
111213. 04610488 [1145]3.0588055] [1175]3.0711453 
1113530464952 1463.591846 179530715138 
11143. 046885 2 473.0595634] 1803.7 18820 
1118630472249] [114813-0599419] [813.9722499 
11163.0476642 [1149]3.0603200] [118213.0726175 
111753. 04805320 ff 503. 606978 [1183[3.0729847 
1118304844180 [115113.0610753] 1843.733517 
11195 · 488301 1521306145251 185630737184 
11203. 04921800 [1153]3.0618293] [118613.0740847 
1121030496056 [1154/3.0622058] 1873.744507 
1122.499929 {115513.0625820] f 1883.748164 
112385503798 115613.0629578 I1189]3.0751819 
112413+0507693] [1157]3.0633334] [1190[3.0755470 
112583. 0511525 J[115813.0637086 119113.0759118 
11263· 56 153844 [1159]3.0540834| 19283 9762763 
11275. 5 19239 [1160[3.0644580| [1193 2 
11283·05 23091 2 11943. 0770043 
112903. 526939 fi 16203. 065 2061 [1195[3-0773679 
11303. 0530784 [1163]3.6653797] [1196 3.077312 
113103. 05346260 1643.065595 30] [1197 3-0780942 
113213-95 384644 |1165]3.066325 1198]3-27845068 
113313-9542299] [1166]3.0666986] Jrigg}z-0788192 
11343. 5461310 [116713.0670709] [120c[3-0791812 
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1200 A TABLE of LOGARITH MS. " 


| 


__ 


— 


—̃ — 2 


— 


— — 


— 


N* | Logarith. N? | Logarith, | Ne] Logarith. | 
1201 3-0794430| [1234|3-9913152] [r267[3-1027760' 
I202 3.079 ;045 I23553-091 5670 [268]3-103119}J 
1203802656 12363. 0920185] [1269 3. 1034616 
12043. 80562651 12373-9923 597 C [t270]3-1038037 
1205]3.0803870] 1238 3.927 2060 271-1041456 
12063.0813473 i eee 12723 · 1044871 
12073.08 17073 1 240]3-0934217] 127381048284 
1208]3.082066g| 1241.993771 [ [127413-1051694 
120913.0824263] [1242 3-0941216 I 27513-1055102 
121053. 827854] [1243]3-2944711] [127613-1058507 
[121113.0831441 12443. 948204 12773· 1061909 
1212;3.08 350260 2453.951694] 127803. 1065 309 
12 133.0838608 2463: 955180] 12793. 1068705 
12143. 0842187 |1247]3-9958005] 11280j3.1072100 
1218 3. 08457630 1248 3-0962146 1281[3-1075491 
1216]3-0849336| [1249[3-0965024] |1282[3-107888D 
1217]3.085290:| |1250[z3.096g100] 2833. 1082267 
1218]3-0856473] |125113-9972573] [1284]z3.1085650 
| 1219]3-0800037] 11252 3-097 6043 128 513.1089031 
1220030863 5980 [125313-9979511} 128603. 1092410 
122103. 87157 [125413-2952975] [128713.1035785 
12223.0870% 2] [1255 3.985437] [128 3. 1099159 
1223 3.084265 125630989890 128903. 11025 29 
1224308778144 1125732993353] [1290[3.1105897 
122513-0881301 1258]3-0996800 1291[3.1109262 
122613-0884905| 12593-10057 [1292j3.1112625 
1227 z3.0888445] [126013-1903705] [129313.1115985 
1228]3-0891984| [1261]3-1007151] [x29412.1119343 
122953 · 895519 [126213-1010594] [rzgglz.1122698 
1230 0899051 1263 31014034 12963. 1126050 
123103. 0902581 1264031017471] [129 |3.1129400 
12323. 906107 12653. on- 129831132747 
123313. 909631 1 20613-1024337 1299]3.1136092 
I234 3. 09131521 1267 31027766 1300 31139434 
C 130 


ey 


_— — EIN 


41302 


1325 


11308 


a I Ad... 


& a 1 MH 


8 — 


8 


1501; 


I 303 
1304 


3-1142773 
3.114010 
31149444 
31152776 
31156105 


1306 
EOF 


1309 
1310 


31159432 
31162756 


3.116077 
31169390 
31172713 


61195858 


31176027 
31179338 
31182647 
31185954 
3.189258 


3-1192559 


3-I199154 
3.1202448 


3. 1209028 
31212315 
1215598 
1218880 
1222159 
1225435 
122870) 
1231981 
1235250 


12385 1660 


1241781 


1245042, 
1248301 


1251558 


| 


[1352 
3-1205739]| 


No 
1354 
L333 
1336 
1337 
1,538 
1339 
1340 
1341 
1342 
1343 
1344 
1345 
1340 
1347 
1348 


3.125155 
31254813 


31261314 


3. 1271048 
3.127428 
31277525 
3. 1280700 
3128399 
31287223 
31290451 
31293676 
31296896 


1349 
1350 
1351 


1353 


31300119 
31303338 
3.13065 53 


3-1312978 


1354 
1355 
1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 
1364 
1365 
1366 


31316187 
3-1319393 
Jol 322597 
3-1325798 
3.1328998 
3-1332195 
3-1335389 
3-1338581 


3-1344959 
3.1345144 
3-1351327 
3-1354507 


1367 


3.135768; 


Logarith. | 


3.125 80054 


3.126456 
3.1207 80-4 


3. 1309769 


3.134771 


nn 


1300 A TABLE of LOGARITHMS. 
Ne] Logarith. [ 


No 
136 

130 
1269 
1370 
137 i 


— 


— 


Logarith, 
3.1357 68g 
3-1360861 
3.1 304034 
3-1 3672006 
4370375 


1372 
13/3 
1377 
1375 


Ba. 


1377 
137 

1379 
1380 
1381 
132 
1387 
1384 
1385 
1386 
1387 
1388 
1389 
1390 
1391 


31373541 
1376705 
3-13, 9397 
3. 1333027 
3.138618, 
3-1389339 
1392492 
31395643 
31398791 
4401937 
31405080 
31408222 
34113612 
31414498 
31417632 
31420765 
31423895 
31427022 
31430148 
3.143271 


1392 
1393 
1394 
1395 
139 


37456392 
31439511 
3.1442628 
31445742 
34448854 


1397 
1398 


31451964 
31455072 


1399 


51458177 


14001; · 1461280 


1400 


ah 


— 


— 
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[1400 A TABLE of LOGARITHAS. | 

7 Logarith, | | N* | Logerich | N? | Logar::t: 

{1461]3-14643%1; [143413-159 49 | 11497 3-1 19439 

{:1402]3-1457430 1435/3-1508;1: | 1146 3.165 260 

| 1403 1.1 470577: I436j3-1571544 1469 3. 1670218 

1140483143671 (437-15 45% %% 31 
1405.142˙½3 [14393157758 | j14/1:3-16., 2047 
1406|3.1479833 [1439/3-13 80908] i1472:3 1679078 

114075. 1482941 440315 33625] 4736158207 

1140803. 148007 441651586540 147431784975 

1140953. 1489110 (126-1589583 14 53.458 928 

11410ʃ3. 14922191 [1443[3:1592* 63] 47 
1411 31495270 14443-15456 2] [1477j3-199 5-05 

I412 3.1498 347; 1445 3-1598-78 147 313-16,6744 

1[141313.1591422! 1446 3-1601683] [1479/3-1599682 

114143. 1504494] [1447]3-1994685] [1480 31702617 

141503. 1507564 1448-1 686 [143113-1703551 

| I416{3-1510633!' 144931610684] [1432 3-1708482 
141753513099 145003. 16130680 [1483]3-1711412 
1418031516762 45 181616674 48431/14339 
1419531598244 145 203.1619666 1485631717265 
1420 3.152282 [45 3]3-1©22656] [1486 3-1720188 
1421315259410 [1454/3-1625044| [1487131723110 

[1422|3-1523996] 45 531628630] [1488 3.1726029 

11423 31532049 1456031631614] 1489831728947 

1424315351000 [1457]3 1934595] 41490 3173863 
1425315381490 (1486315375750 [149131734770 | 

| 1426/3-1541 95 [1459'3 1740553] [1492]3-17 37083 | 
hg! ih16-29-5 1460'3.1643529] [1493[3-1740598, 1 

| 142831547283 11461}3-1646502] [1494 3.1743306 i 

1429,3-1550322 1462|3-1049474] 11495 174642 L 
1430/3-1553360| 146331682443] [1496]3:174/316 ; 

[1431j3-1550396, 14543165540 149 61752218 1 

1432.3. 1559430] [1465i3-1658376] [1498[3-1755118 a 
1433 3.1 562462] [1466 3. 1661340 149931758016 j 
1434(3.1565492] [146713-165430 | [r50013-1760913 

C 2 1500 1 

1 _— — — — Cn—_—_ — 1 


— 


—— 


| 


—__ 


No 


Logarith. 


1501 
1502 
1503 
1504 
1505 
1506 


1151 


1507 


11508 
15093 


15 10 


3.1763807 
3.1766699 
3-1769590 
3-1772478 


3-1775365 
3-1778250] 


3J-I781133 
3.1784013 


3-1789769 


1511 
1512 
1513 
1514 


11515 


1516 
1517 


1519 


31792645 


31795518 
31798389 
3.1801259 
31804126 


1787892 


31806992 
31809856 


3.1812718 


3. 1815578 


I52003-1810439 


I521 


11522 
11523 
11524 


1525 


15 26 


1527 


11528 
11529 
$1530 
- $1531 
a 15 2 


15353 
1534 


3.18 1292 
31824147 
1826999 
3.182980 
31832698 


31835545 
31838390 
31841234 
31844075 
31845914 


| 


31849752 
3.185 2588 


31855422 


| 


No 


Logarith. 


1534 
1535 
1536 
1537 
1538 


31861084 
31863912 
3-1866739 
3-1869;63 


3-I858254| 


1539 
1540 
1541 
1542 
1543 


31872386 
3.1875 207 
3.1878026 
3.1880844 
3.188365 


1544 
1545 
1546 


1547 
1548 


1549 
155 
1551 


11552 


1553 


3-1880473 
3-1389285 
3.189 2095 
31894903 
3-1897719] 
3.19005 14 
31903317 
3.1906118 
3. 1908917 
31911715 


1554 
1555 
1556 


1557 


15583 
1559 
1560 
1561 
1562 


[1563 


156453 
15655 
15661 


17567 


31917304 
3. 1920096 
3.1922886 


31928461 
31931246 
31934029 


41582 


3.19145 10 


1925675 


11594 


3-1936810 

31232528 
3-1942307| 
9 14 

31947918, 


3. 1950690 


11596 
1597 
11598 


N 
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I 500 A TABLE of LoGARITHMS. 


Logarith. 


1597 
1568 
1569 
1570 
1571 
1572 
1573 
1574 
157 
1576 


31950590 
3.195341 
3-19560229 
3-1958997 
3-1961702 
3-1904525 
3-1967 287 
3. 1970047 
3-1972806 
3-1975562 


1577 


158 
1581 


31978317 


15783. 198 1070 
1579131983821 


31986571 
31989319 


1583 
1584 
1585 
1586 


158 


3. 1992065 
3-I99480g 
3-1997552 
3-2000293 
3.2003032 


$.2005769] 


1588 
1589 
1590 
1591 
1592 
1593 


1595 


3. 2008505 
32011239 


32013971 
32016702 


1 —— ñ³21gk üf 


320197431 
32022158 
3. 2024883 
3.2027 607 


. i 


3.203 3049 
3. 2035768 


1599 


11600 


3-2038485 
3-2041200 


3-103 0234 
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1600 A TABLE of LOGARITHMS. 


— 


— 


Ne Logarith. Ne | Logarith. Ne Logarith. 

I690113-2043913 1634[3-2132521 1007 32219356 
16023. 2046625] 1635321351780 (1668032221960 
160313. 2049335 [ [1536[3-2137333] 66932224563 
160413-205 2044]  [1637[3-2149487] 167032227165 
1005032054750 [163813-2143139] 621632229764 
16063. 2057455 (63913-2145790 167213.2232303 
1607 3.2060159 164 3.2 148438 1673 3.2234959 
160813 164103.215 10860 16743.2237555 
16093. 1642032153732 167553. 2240148 
16103. 1643]3-2150376] 16763. 2242740 
1611 1644]3-2159018] 1677.224533 
1612. 20736500 164552161659 [1678[3.2247920 
161303. 2076344] [16461]3-2154298] 16793. 2250507 
16143. 2079035 [1647]3-2166936] 1680; 225 3093 
16153. 20812 1164 3-21*9372 16811]3.2255677 
161603. 2084414 1649]3-2172207] 16823. 2258260 
16173. 2087 100 16503. 21748390 1683032260841 
161803. 2089785 1651032177471 16843.2263421 
1619 3. 2092468 | 1652 2180100 1685 3. 2265999 
1620]; 20951500 1653 32183729 1686 3.22685 76 
76210320978 00 1654321853550 1687832271151 
16223. 2 100508 165 58321879800 168803.2273724 
162313. 2103185 6563219003 168903.2276296 
1624[3-2105860] [1657]3-2193225] 169003. 2278867 
1625]3-21085 34 1658]3-2195345 169113. 2231436 
1626[3-2111205| 165903. 2198464] [1692|3.2284004 
1627|3-2113876| 166003. 22010810 1169313.223-570 
16280321165 44] [1661]3.2203596| 169432289134 
162932119211 166232 2063 100 [1695[3.2291697 
163962121876 166303. 2208922] 159603. 2294258 
163103. 21245400 166432211533 16973.229 818 
16323. 2127202 1665132214142 1698.499377 
16333.2129862 1666 . 2216750 [1699/3-2301934 
1634 3.2132521 [1657 3.2219356 1700 32304489 


1700 


— 


— 


* 


— * 


; (i700 A TavLt of LoGARITHMS. 
i Ne Logarith. 1 Ne * | Logarith. No | Logarith. 
. 1170113-230704 3 1734. 2390491 1707 3-2472365 ® 
[1792132309590] 1173513. 2392995] [1768[3 2474823 
[2703]3-2312146] [1736;3.2395495] [17691]3-2477278 
170413-2314696 1737 32397998] [1779]3-2479733] 
170513-2317244] [173%3.2400498] [177113:2482186 
17063. 231979] [1739]3-2402996] [1772 3. 2484037 | 
1797132322335] (7408.240540 177382497587 
[1708]z. 2324579] 1741]3.2407988] [177413-2489536' 
1709.232742] [1742j3.2410482] [775.2491984 
47710 72329967 174313-2412974| [172632404430 
171 13.233250 % [1744132715 405 1177713-2490574] 
171213.2335038] 758.2417954 7783.240318 
713323375244 7403. 2420442] [1779132591759 
17143. 23401080 7473. 2422929 7803. 2504200 
323 7488242 wy 178113-2500639 
171613.2345173] [1749]3.2427898] |17821]3-250927 7 
17 :713-2347703] 750.2430380 [1783]3-2511513 
171513.2350232] [1751]3.2432861] 1178413-2513949 
[1719}3-2352759] [75213-2435 341] [1785132510352 
1722]3-2355284] 1753/3-2437819] [178613:2518815 
17213. 2357809 17543 - 24402960 1787 32521246 
i 1722 3-2360331] 7553.244277 10 [1788[3-2523675 
. 172 3· 2302953 I75013-2445245 178903. 2526103 
4 1724623653780 [175713-2447718] T7903. 2528530 
0 17253.235782 1758034881890 [179113-2530956 
1 172613-2370408| [1759132452658] [179313-25 33380} + 
: ; 172713-2372923] [176013-2455127] [1793[3 2535803 
WW. 1728,3-2375437] [1701132457594] 174.2538224 
if 729:3-237795c| (7623.240590 [179513-2540645 
{4 (1739,3-2380401] [1763 3-2402523 [796] +254 3063 
7 173103.238297 1 76413-246498C 179713-2545481 
# 7323.238546 7658.247447) |1798]3-2547897 
i 1733 3. 2387980] [1766132469907] [1799]3-2550312 
\ [1734'3-239049'] 1176713-2472365] ]r80c[3-2552725 
1 1800. 
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1800 A TABLE of LoGARITHMS. 
N* | Logarith. | | Ne. Logarith. | | No Logarith. 
1801[3-2555137] [183413-2033993] 857.2711443 
1802]3-2557548] 1183513-2636301] [156813.2713769 
1803]3-2559957] 1183613-2638727] 8693.27 16093 
18043 2562365] 1183713-2041092] [187c]3.2718416 
180513-2504772 183813-2043455] [1871 3-2720739 
180613-2567177] [1839]3.2645817] 18723. 2723058 
1807]3-2569582] }1840[3.2648178| [187313-2725378 
180813-2571984] [1841]3.2650538] [187413-2727096 
1809 3-2574386; 1842[3.2652896| |1875]3-2730013 
i810 2576786 1843 88583 18703. 2732328 
1811]3-2579185] 18443 2657609] [187713-27 34043 
18123-2581582] j1845[3-2659963} [1878]3-27 36956 
1813 72563078 18463. 2602317 8793.27 39268 
18 143.2585373 1847.266469 9 18803. 2741578 
181503. 2588760 18483. 2667 18813. 2243888 
181603. 25911580 184903. 2069300 18823. 2746196 
1817]3-2593549] 1850326717170 [1883}3-2745803 
1818]3-2595939| 185 103.2674064] [188413-2750809} 
181913-2598327] [185213-2670410]  [1885[3-2753114. 
1524521857 14) [1853 3.20787 54 1 88613-2755417 
1821]3.2603099] [185413-26581097] [158713-2757-19 
1822[3.2605484| [1855]3-2683439] [1888]3.2700020 
1823]3-2607867| [185613-2068575c| 188903. 2762320 
1824]3-2610248] [1857]3.-2688119} [1890ſ3. 2764018 
1825]3-2612629] 18 5803.279047 8913.278215 
1826]3-2015008| [1859[3-209-794] [1892]3-27 09211 
1827[3-2617 385] - [1860[3-2695 129] [:893]3-277 1506 
1825[3-2619762] 1186113-2697464} [189413-277 3500 
1829]3-2622137] [1862]3-2099797] 8 5.277092 
1830.252481 [1863}3-270212+] [1896132778383 
| 1831]3-2026883] 186403. 27044 9 [1897]3-2758067 3 
1832[3-2629255] [1865 3-2706784] 1:898[3-2782902 
1833]3-2631625] 18663. 270 893.2785270 
183413-2033993] 186;13-271144.] 1002 87835 
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1900 A TABLE of LOGARITHMS. 


Nt 


13-27 89821 
213-2792105 
43-2794.380 
413-27 96669 
8 3-2798950 


Logarith. | 


3-2801229 


:13-2803507 
190%[3.2805784 
190003. 2808059 
3 
191113. 2812007 
191243.28 14879 
191313-2817150 
191413.2819419 
191513.2821688 


1910132823955 
191732826221 


191 803.2828486 


1919 
1920 


3-22 30750 
3-2832012 


1921 
1922 
1923 
192 
1925 


443.2842051 


32835274 
32837534 
32839793 


22844307 


1920 
1927 


32846563 
3-2848817 


1928 
1929 3-285 350 
1930]3.2855573 


3-2851070 


1931]3.2857823 
193213-2860071 
1933]3-2862319 
193413-2804565 
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Ne 


1934 
1935 
1930 
1937 
1938 
1939 
1940 
1941 
1942 
1943 


Logarith. 


3.28064505 
3.286681 

3. 2869054 
3-2871296 
3-287 3538 
3-2875778 
3-2878017 
3.2880255 
3-2882492 
3-2884728 


1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
195. 


3. 2886903 
3-2889196 
3-2891429 
3-289 3660 
3-2895890 
3-2898118 
3-2900340 


3-2902573] 


3-2904798 
3-2907022 


1954 


1955 


1951 
1957 
1958 


3.290924 
3.29 11468 
3 2913689 
3-2915908 
3-2918127 
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1282 
1950 
1961 
1902 
1963 


3-2920344 
3-29225061 


12 9 25 


3. 2926990 
32929203 


1964 
1965 
1966 
1967 


3-293 1415] 
3-2933026| 
3-2935835 


3-29 38044; 


| Ne Logarith. 


1967 3. 2938044 
196803.2940251 
1993.204245 
197003. 2944602 
197103. 294086 


197 203.2949009 


107 
107 
1975 
1970 


17977 


1978 
1979 
1980 


32951271 
3.2953471 
32955671 
32957869 
3. 2960067 
32962263 
3.29644 58 
3.29666 52 
3.296884 


32971037 
3-297 3227 


199313-2995073 
199413-2997 252 
1995 32999479 
199613. 3001695 
1997]3-3903781 
199813-3005955 
199903. 3008128 
2000Cl3. 3010300 
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2000 A TABLE of LOGARIT HMS. 
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——_— 


Ne | Logarith. | Ne Logarith. Ne Logarith. 
2001033512471 2034033083509 206733153405 
200 213.3014541] [2035 3. 3085644] 206833155505 
200303. 30 16809 2036 3. 30877780 [2069]3-31 57005 
200413. 3018977 [2037 3.392549 20703· 3159703 
2005 3.321144] [2038[3-3992042] [207] 33161801 
2506033523300 203903. 3094172 20725 ·3163898 

50708. 3025474 20445-30930 207 3]3-3105993 

20803. 3027637 204103. 30984300 2074 33168088 
2009033029799 (20423. 3 100557 20758·3170181 
201013-3931961} 2043033102084] [207613-3172273 
301113-3934121] [2044/3-3104809] [2077133174305 
201213-39236280] 204 503.3106933] [2078]3-3170455| 
2013[3-3935438| 2040.310905 1207913-31 78545 
201413-3940595] [2047[3-3111178] [208c[3-3150633 
2015|3-3242752] [204813-3113300] [2081 3.382721 
201613-3944905| 2049331154200 f208203·3184807 
201713-3047059] [205c[3-3117539] [2083[3-31586893 
201813-3049212] [205113-311965;] [2084[3-3188977 
201913-30951303]j [205213-3121774| 208 503.3191061 
2020]3:3953514] [2053 33123889 [2084613.3193143 
202113-3955b03] 205403. 3120 [2087133195224 
202213-3057812] [2055[3-3128115] j2088[3.3197305 
202313-3959959] [205613-3130231] 2083.3 199384 
202413-3002105] 2057-313234 20903. 320 1463 
20250330642 500 2058033134454] [209113-3203540 
202613-3000394 2059]3-3! 3056 209213-3205617 
202713-3068537] [206c[3-31 38672] [2093[3-3207692 
202813-3970b680] [206133140780] 1209413-3209767 
202013: 397 282 2062[3-314288;] [209513.3211840 
2030/3-3297496c| [206313-3144992] 209832132130 
203113-307709g] [200413-3147097] [299713-3215984 
202213-3079237] [2005[3-3149201 209313-3218055 
2033/3-3081374]| [2066[3-3151303] [2099]3-3220124 
202413-3083509] 1[206713-3153405] [2100 3.3222193 
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N | Logarith. Ne Logarith. Ne Logarith. 
2101633224200 -1213413-3291944} [216713.3358559 
210213.3226327 213513+3293979 2168.3. 3300593 
210313-3028393] hh ee 2169'3.3362596 
210413.3230457 2137'3.329804 : 2170ʃ3.3364597 
2105 332325 1 213803. 330007 21713336598 

| 210605 3 34584 213933302108 21723336598 
210713.3236645] [2140[3-330413*| 213337059) 
210813.323870f] [214113-3305167 2174 3:3372595 
2109]'.3240766| 12142j3-330"19,] [2175.3-3374593 
2110j3.3242825| 2243019225 2177037289 
2111033244582 2144,3.3312248| 12177 343378584 
2112[3-3246935| [214:13.33142, 3] [217513-3380579 
211313-3248995| 2143.331029 217933382572 
211433251080] j2147!3.3318320 2180033384565 
2115(˙ 3273104] 2148ʃ3.33 203431 2181033386557 
211613-325;157 214-3322364 21823.3388547 
21132572090 [2150;3.3324385| [2183:13-33905 37 
2118033259280 215 103.3326404] [2184j3-3392526 
2119832013100 [215213.3323423| 2185 33394514 
2120332603359 2153033350440 21861j3-3390502 
2121[3-3265407] (21543.3332457 [218713-3398458 
2122j3-2267454] [2155133334473] 218813-3400473 
212413-3269500| [2156[;.3336488] f218913-3492458 
212413+3271545] 1215713.3338501 2190 3. 3494441], 
2125 33273589 215 803.3340514 219183406424 | 
1212683275633 215933342520 | 2192[3 3408405 
2127 3.327775 2160ʃ3. 33445380 [2153 33410386 
212803. 32797160 [21611[3.3346548]. [2194 33412366 
2129033281757 [216213.3348557] [2195133414345 | 
213c|3-3233796; [2163{3.3350565 219! 3-3410323 
2131632285834 [2164 3-3352573 | 219713+3418301 
2132033287872 2165033354479 2198334120277 
21336˙3289909 2166333565850 [2195133422252], 
213433291944 1216713-3358589]' LZz00J3·3421727 
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2200 A TABLE of LOGARITHMS. 
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No Logarith. 5 | No ' Log arith. N“ Logarith., 
|220113-3425200| 4j223413-3490832] [2267]3+3554515 
220213-3428173] 1223513-3492775] [2208 3-355 9431. 
220313-3430145] 12236/3-3494718] 2269 33558345 
2204[3-343211 223713-3496660] [2270 3-3500259 
220513.3434086| |2238,3-3498601] [2271 33552171 
2206 3-3436055| [2239 33599541] 12272 3-3504083 
22071]3:3438023| , W 227333565994 
220803.343 99910 22413358441 227433567905 
220913-3441957| [224213-3595356] 227565˙355814 
2274.347232 2243133598293 22708321723 
221103445887 [2244/3-3510229] [227713-357 3039 
[2212[3.3447851 2245j3-3512103 122781]3-3575537 
[221313.3449814| [2246j3-3514098] 1[2279]3-357 7443 
2214033451776 [224713-3516031] 12289[3-3579345 
(221513.3453737] 12248[3-3517963] (228133581254 
[221013-3455098] |2249]3-351989h| [22832]3-3533150 
221713-3457657 22503·3521825 2283033585059 
2218334596150 2253.352375] 2284 3-35 86961 
1221933461573 [2252,3-3525038] [228:[3-3538862 
2220 3.343530 225313:3527012 22863.3590762 
2221 3.346486 22 43˙3529539 2273.392662 
2222133467441 225533531465 228 83.359456 
2223334093950 [2256j3-353339;:| [2289 3.359645 
222463473480 j225713-35 35310] 2295.359355 
222503.34733% (2283-383723 [22216-38251 
2226 33475252 2259;3-35 39102 2292 3-3002146 
222713-3477 202, 2260;3-3541954]} [22931[3-3604041 
222813-3479152| (2263.354306 [2294[3.360\934 
222913-3481101] 422623544920 [2295 3-360;827 
2230143483049] 226303384840 [229613.3509719] 
223113-3484996| {220413-3545714] 229.3511010 
[223213-3486942| 2265.356820 [2.983.351 3500 
223313-3483887] j2266,3-355259y] [2299]3-3915390 
22 3413-3490832] 2267 3.35545 15 [2320[3-3617278, 
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2300 A TABLE of LoGaRITHMs. 


— _y 


| N* | -Logarith, Ne Logarith. | IN Logarith. 
230113-3619166] [2334[3-3581008] [2367[3.3741983 
2302[3-3621053] [2335|3-3682369] [236813.3743817 
230313-3622939] [2336[3-3684728] [236913-3745051 
2304[3-3624825] [2337[3-3636587] [2370[3-3747483 
230513-3626709] [2338]3-3038445] [237113-37493:6 
2306[3-3028593] [2339]3-36909302] 2372.375147 
2307[3-3630476 2340]3-3692159 237313-3752977 
2308[3.3632358] [234113-3©94014] [237413-37 54807 
23093. 36342390 |2342[3-3695869] (23753.3750636 
23498-35329 12343[3-3997723] [2376(3-37 58464 
231113-3037999] [2344[3-3999575] [2377]3-3; 60292 
231213-3039878] 12:34513-3701428] 237803.3762118 
2313]3-3641756| [2346[3-37932830| [237913.3763944 
2314033643633 [2347]3-3795131 2380/3.3765770 
2315]3-364551c| [2348]3-3706931] [238113.3767594 
2316]3-3647386] [2349]3-37098831| [2382/3.3769418 
231713-364926c| [2350]3-3710679] [2383/3.3771240 
2318[3-3651t34] [2351]3-3712526| 384.3773062 
231903365 3007 [235213+3714373| [238513.3774884 
2320[3-30;3488c| [2353 3-3716219 2386(3.3776704 
2321]3-3656751] 1235413-37 18065] [238713.3478524 
1232213-3958622] 235 583-3719909 [2388!2.37%0343 
232313-3660492] [2356]3-3721753| [2389]3,3782161 
232413-3662361] [2357]3-3723596, [23901(4.3783979 
232513 36642300 2358033725438 12391/34.3785796 
2 32613-3066097 235933727279 2392/3-3787012 
232713-3667964| [236013-3729120, 12393 3.3789427 
2328]3-3669830] [2361133730960 [2394/3-3791241 
2329533671695] [2362]3-3732799, [2395 3-3793955 
23295-7389 [2363 33734637] [2396.3.3794868 
233113-3675423] [236413-3736475; [239713-37 96680 
12332]3-3677285] [236513-3738311| [239813.3798492 
[233313-3679147] 2366 33749147) 2399(3-3800302 
2334ʃ3.368 1008 236713.3741983 [2400(3.33802112 
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2400 A TABLE of 2 


Ne | 
240 
24023 
2403 
2404 


Lozarith. 


33803922 

38057 30 
3.3807 538 
3-3809345 
3.381111 

3812956 
2407;3-3814761 
24083.3816565 
9799.358280 
2410 3.3820170 


241113.3821972 
2412 3.3823773 
4736.4 3825573 
2414 76 3827373 
24153. 33829171 
24760½;·385 30969 
2417|3-3832766 
— 3834563 
241953. 3836359 
2420033838154 
242133839948 
24223. 3841741 
242333843534 
2424033845326 
2425/⸗3.384/117 
2426;3-3848903 
2427|3-3350698 
242813.3852487 
242913+3854275 
243003. 385 6063 
243133857850 
243253.3859636 
2433033861421 


240663. 


243403. 3863 206 


N 
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2434 
2435 
2436 
2437 


2438 


2439 
2440 
2441 
2442 
2443 
2444 
2445 


12446 


2447 


2449 
2450 


12451 


2452 
2453 


2448 


Logarith. | 
3-3803206 
3-3864990 
3-3806773 
3-3808355 
33870337 
33872118 
3-387 3898 
3-3875678 
33877457 
33879235 
33881012 
33882789 
33884565 
33886340 
3.388814 


33889888 
33891662 
3-3893433]| 


3.3890975 


2454 
2455 
2456 
2457 
2458 


33898740 
33900515 
33902284 
33904052 
33905819 


2459 
2460 
2461 
2462 
2463 
2464 
2465 
2466 


2467 


| 


3 3907585 


3-3911116 
3-3912880 
3-3914044 
3-3916407 


3-3395205| 


33909351 


Logarith. 


255 3921691 


2468 
2469 
2470 
2471 


3-3923452 
3. 3925211 
3. 3926979] 
33928727 


2472 
2473 
2474 
2475 
2476 
2477 
2478 
2479 
2480 
2481 


3.3930485 
33932241 
33933997 
33935752 
33232506 
3. 3939250 
33911013 
33942765 


3.39445 17 


3-3946268] 


2482 
2483 
2484 
2485 


12486] 


2437 
2488 
2489 
2490 
2491 


3.394801 8 
3-39497 67 
3-3951516 
3. 3953264 

3.395801 
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3. 3-3956758 
3.3958504 
3.39502 49 
33951993 
33963737 


2492 
2493 
2494 
2495 


3.3965 480 
33967223 
33968964 


33970705 


249 5.392244 


33918169 


33919931 
33921691 


249713-3974185 
249813-3975924 
2499[3-3977663 
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331253. 5 200903] [334513-5243951 33783.5286595 
331 3]3-5 02214] 3460352452590 [3379}3.5287882 
331 413-5203525] 1334:13-5246557] [3380/3.5239167 
3315]3-5204335} [33483-5247854| 3381.529052 
3315077208145 33493=5249151 338243.5291736 
3317.5 2074550 3503-525448 13383!3.5293020 
33 1803.520864] [3355[3-5251744| 3843.5 294304 
33193.5 210073 35 23·525 3040] 3385/3 52955887 
332013-5211381 33533-55433 3386/3.5296370 
3321j3-5212689] [335413-5255931] 338765298152 
3322j3-5213996] [3355[3+52592925] [3388/3.5299434 
3323}3-5215303] (33561]3+52538220} 13389!3,5300716 
3324]3-5216610] [33571]3+5259513] [339913.5301997 
332513 52179160 -[335813.5200807] [3391135403278 
332013-5219222} [:35913.5262100! 339253. 5 30455181 
33 273.5220528 3350035253393 13393'3.5395839 
3328352218330 3364/3. 2645850 [3394/3.5307118 
1332935223138 3623.526597 5756.538398 
3330]3:5 224442 3363635267259 33.99!3-53099977. 
3331]3-5225745] [3364j3-5298560, 339735310955 
3332635227050 [3365}3-5259851} 1339813-5312234 
333343-5228353] [3300Þ3.5271141] $3399 3-5313512 
333413.5229956; [339:13.5272431] 3400/3.5314789 
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N N* | Loparith, IN | Logarith. | | N? | Logarith. 
346 10455 5316066) 34343535888 345735399538 
34023-5317 343] 13435 3-5359207] 1346313.5400;91 
3403{3-53156019] 1343613-53909532] 1346913-5402043þ 
342443-5319896] 3437035361795 [3470[3-5493295þ 
13495{3-5324171] 1343813-5363059. [3471]3-5404546 
349613-5322440 343905357322] 3472555797 
340713-5323721] 1344935305584} [3473535407048 
— 35324996] [344113-53565847] [34741[3-5408298 
3 53262700 34423-5363 109 1347513-5409548 
3-5327$44] , (344343-5309370 347613-5410798} 
1475 3-5328817] 3444035370631] 3477-541207 
3412,3.5 330090} 1344513-5371892} 13478[3-5413296 
3413: 3.331363] 1344513-5373153] [3479]3-5414544| 
(34143-5332035] [344713-5374413 3480j3-5415792] 
$41513-5333997] 4483.537857 4815.541704 
54163. 5335179 34493 5376932] [3482[3-5413288þ 
[3417,3-5336450] | [345013-5378191Þ 13483[3-54195 35 
| 3418 3- +5 337721] , [2451;8- 5379470 34843. 5420781 
54195. 5338921 3452353807081 -[348513-5422028| 
3420 33342510 453.5381966 34863.5423274 | 
3421,3-5341531] 1345413-5383223] 13487 3-5424519} 
34225 5342300) 34575384481] 34883. 5425765 
34233-53440 (345635385737 34893-54270 
3424.3: 5345335} 13457;3-5385994] 13490[3-5428254 
3425:3-5346605 3453: 3333250} [245.5429498 
[3426/3:5347874) [3459/3 5339596] [549213-5430742| 
342743-5349141] 3460,3-5390761] 3493635437986 
3428,3-5350408) 1346113-5392016] 13494[3-5433229] 
3429,3-5351675] 1346213-5393271] 349533434472 
| 343,3. -5352941} [345313-5394525 34903. 354835214 
{3431435354207} [3404 3-5395779] [349-]3-54353956] 
34323-3355473] [346:13-+397032] [34993-5433198]. 
3433[3-5356738} [3466.3.5398286} [349913-5439439 
3434'3-5353003] [345713-5399538] ]z50c[3-5440689 
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3500 A TABLE of Locaurrans. | 


Ne Logarith. Ne Logarith.. 4 | N* Logarith. 
3501]3-5441921] [353413-5482665] [3557[3-5523031 
3502[3-5443161] [353513-5483894] [3568[3-5524248 | 
3593[3-5444401] [3536]3-5485123] [3569]3-5525455 
3594[3:5445641] [3537]3-548635 1] 35 70Þ3: 5526082 
3756.544588 [3538]3-5487578] 38216. 22899 
3506[3.5448119] [3539]3-5488806] [3572-552915 
359713-5449353] [3540]3-5499933] 357365530330 
359813-5450599] [3541]3-5491259] [3574Þ3-5531545 
359913-5451834] [354213-5492486] [3575]3-5532760 
3510]:-5453071] [3543]3-5493712] [3576135533975 | 
351113.5454308] 13544[3-5494937] [357713-5535189| 
351213.5455545] 13545]3-5496162 [3578[3-5530403 
351313-5456781] [35461]3-5497387] 35795 5537917 
3514[3-5458018] [3547]3-5498612| [35803-5538830 
351513-5459253]| [3548[3:5499836] (35813-58404 
35 163.5400489] 1[3549[3-5501060] [358213.5541256 
351713-5461724] [355013-3502284| | [3583[3-5542468 
351813-5462958] J355113.5503507 [35 8413-5 543080 
3519]3-5494193] [355213-5504730] [358513-5544892 
352013-5495427] [3553Þ3:5525952Þ 13585]3-5540103 
3521[3-5466560| [3554[3-5507174] [358735547314 
3522]3-5467894] [355513-5508396] 358835548524 
3523[3-5469126| [3556]3-5 309618] [3589]3-5549735 
352435470359] [355713-5570339] 5993-555944 
352513-5471591] 3888838812559 3891-882154 
352013-5472823] 1355913-5513280] 13592ʃ8.5553303 
352713-5474955] 350913-5514500] 1359313-5554572 
352813. 5475286] [3561]3.5515720] [3594[3.5555781 
352913-5476517] [356213-5516939 3595 3.5550989 
3539135477747] [3583]3-5518158} [3596[3.5558197 
353113-5478977] [356413-5519377] [359735559494 
3532]3-548020;| 3565035520595 [3598]3-5560012 
3533Þ-5481436} [3566|;-5521813 35991[3-5561818 
353413-5482065] 1356713.5523031 +14. 3. 5563025 
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N* | Logarith. No Logarith. N= Logarith. | 
3601j3-5564231} 13634[3-5003349 366713-5643109 
360213-5565437] [3635]3-5605044] [3668[3-5044293 
3603/3-5556645] 363663. 562390 [3669]3-5645477 
360413-5567848] '[363713-5207433] [3670]: «5046008 
36053: 556g053] 3638033585270 [367113-5647344 
360613 5570257 [3639}3-5009821] 3672853. 5649027 
360713-5571451] [3640]3-5611014] 1367313.5650209 
3608 3.5572655 3641 3.561 2207 36743.565 1392 
360935573869 364235613399 [3675[3-5652573 
36103-82872 364038514592 3763.565325 
35715576275 [3644)3-5615784] 577.5554936 
3612035577477 [3645|3-5016975] (367803. 5656117 
361313-557808c| 36463-5618 1670 367953.5657297 
361 4{3-5579881] 3647386193580 [3680j3.5658478 
3615/5 35581083 394813: 5620548 368 13.565965 8 
361613-5582284 354913 3621739 368 203.5660838 
2613 3.5 5334850 |z65013-5922929 [368313.5662017 
3618035584686 [z651]3-5624118] 368435663195 
361935585885 z65213-5025308| ;368 53.564375 
16206-88780 1365 3]3:5920497] -[3685j3.5665553 
35215588285 [3654]3-5627085] [3687/3.5006731 
3622[3-558948g| [3655]3-5023874 368813 5667909 
3623035 5906830 3656035630062 368913, 5669087 
3624(3-5591882| [3657]3-5531250| 3690ʃ3. 5670264 
362503 5593080| [3658]3-5932437] [36911]3.5671440 
3626]3+5594278] 365 903.56336244/ [3692[3-5072017 
362713-5595476; [3660[3-5634811! [3693/3.5673793 
362813-5590673] [366113.5635997] 36943.5674969 
362913-5597870| [3662[3.5637183! [369513.5670144 
3630[3-5599966| 3553053. 5638369: [3696(13.5677320| 
3631[3-5600262] 366403. 55395550 [3597135973495 
3632035601468 [366513-5640740; [3598(3-5679609 
3633]3-5602654! 13666}3.5641925 3699(3.5680843 
363413. 5603840 3667 13. 5643109 370013.5682017 
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3700 A TABLE of LogaRITHMS. 


Tal ; Logarith. No Logarith. | No, Logarith. 
3701 3.583191] [3734[3-572174: [3707 3-57 59956 | 
3702 3-5684364| [373513-572299'Þ [3758 3.5719 
13793 3-5885537] 1373913-572406c 3769 3-5762261 
3704 3.50867 0 1373713 5725231] [3770;3:5703414 
370533-5687882Þ [37383-572039] 777.5754565 
3756 3.568950 [37393:5727553] [3772135765717 
370% 3.56 20 [3740]3-572871t] [3773!3:5766868 
37063. 569 1307 [3741[3-5729875] 774-5758019 
3709 3.502568] [3742]3-5731038] 3775]3-5709170 
37103. 5693739 3238.732195 377203372732 
3711035694910] 3744357333580 3777(•5771479 
[3712]3-5696080| [3745[3-5734518] 7788.577220 
371313-5697249] [374613:5735675| 779-5773769 
371413-5698419] [374713-5730837] [3789[3-5774915 
371513-5699588] [374813-5737996] [3781]3:5776007 
371613-5700757] [374913-57 39154] 3782 35777215 
137 17]3-5701926] 7563.574138] [378335778363 
371813-5703994| [3751135741473] 378485779511 
3719]3-5704262] [375243-5742628 3784.782855 
372003.57 05429 [375313-5743786] (3289.828180 
3721035706597 [3754135744943] [3787[3-5782953 
372213-5707764| [375513-5746099] 3788.578410 
[3723 3-5708930] [3756[3-5747256] [3789]3-5785246 
£(372413:5710097] [375713-5748412] 13790[3-5786392 
$372513-5711203 3758 2-5749568] 1[379113-5787538 
372613-5712429] [3759]3:5759723] [3792 75788683 
372713-5713594] [376c13:57521878] 13793[3-5789828 
372813-5715759] 13761]3-5753233] 1379413-579097 
3729135710924] [3762 3-5754188] [379513-579211 
[37 30135717088] [3763135755342] 3295872322 
373113-5718252] 13764[3-5750496] [37973-5794406 
373213-57194.16] [376513-575705c| 13798]3-5795550 
37 3383.57 205800 [3766[3-5758803] [3795[3-5790093 
(373413-5721743] [3767135759956 [380c[3-5797836 
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3300 A TABLE of LOGARITHMS. 
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No | Logarith. | | Ne. Logarith. , | Ne Logarith 
4380113-5798 9 3834]3-58 30321 i [3867 3-587 3742 
3802[3.5800121 3835]3-5837054| [386813-5874505 
3536 3-5538780 | 3869 15877218 | 
380403. 5802405 [38 373-59 39915] 38703 587771 
380 503.8803547 3838 5.584 10 50 3871 3-5878232 
380613-53894688] [3839]3.5842181 3872 35979353, 
3807135805829] [384[3.5843312] [3873]3-5359475 
3808[3-5806969] [384113-5844443 38 413-5881 596 
38093-5808 1100 [384213-584557 3875]3-5882717 
381003. 5809250] 84 313-5845704 3876 3-588383 
$11]3-5810389] [384413 5847834] [357713-5884958 
3812 35811529] [384513-5848903] [3878|3-5886078} 
381413-5812668] [3846[3-5850093] [3579 35887 198 
38 1403.58 13807 [384713-5851222] [3880]3-5888317 
1381513-5514945 384813-5852351 388113.58894.36 
[3816 [3349]3-5353479] 5882.589555 
381913-5817222] [38503-5854607] (3883035801674 
3818]3-5818359] [3851]3-58557 35] 388435892792 
381<13-5819497] [3852 3.56 56863 13885]3-53893910! 
38 203.5820034] [3853]3-5857990] [388613-5895028 
1382113-582177 385413-5859117] [388713.5896145 
| 3523 3.582290 [385513-586024 388813. 5897 263 
3823.582443] [3356]3-5861370] [3889]3-5898379 
382413-5825179] ©[3857]3-5862496] [3590 35899496] 
382513-5$26314] 1385813-5863622] [359113-5900012 
382#13-582745 385913-5504745} 1389213-5901720, 
282:13-5828585| [386013-5865873] [3893]3-5992544 
3820.582979 [386113-3860998} 1359413-5993959 
|3829]3-5830854] [3862]3-5368123] 1389513-5903075 
38 303.5831988 [3863]3-5309247 35906189 
835833122 1386413-5870371] 3897835997304 
3832 3.58 34255 [386513-5871495] [3898[3-5998418 
38343-5835388] [386613-5872618] 1389513:5909532 
3834] 3-5836521] 1386713-587 3742] _ [390c13-5919640 
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2990 A TABLE of Loc AR IT Hus. 


No 


Locarith, 5 


39013 
3902 
3903 
3904 
3905 
3906 


3- 5911760) 
3. 5912573 


3-591.3900 
3-5915098 
3.59 16210 


35917322 


3932ʃ3.59 


3909 
39193.5021758 
3911 3. 5922878 
39123. 5923988 
391313 5925098 


391613; 3-5928427 
391713-5929536 


9193. 5031753 
92043. 5932861 


302248. 5028580 
92413-5937 290 


392013 
3-59406 8 
3. 52473. 


135 
393353 4 8 
3093413. 5948 344 
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392103. 5933900 | 
$92213-5936183| 


392513-5938397]| 
35939503 


3. abba 9 
13.594 3926] 


Fa 594 4573 


39003. 5918434 | 
| 390513: 59195460 
35920657 


9143.59 262080 
$915]3-5927318| 


391813.5930644] 
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Ne | Dar | 
39343. 5948344 


393613-5950551] 
3937 3-5951654 


393913: 595.3865] 


3935[3-5949447|/ 
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3938ʃ3.5252757 


3947] 


$940 
3941 
3942 
3943 


3.595 


359549620 

58670 
3.595716 
3.50 58268 


3944 
3945 
3946 


394 
394 
39 

3951 
3952 
3953 
3954 
3955 
3956 
3957 
3956 
3939 
3961 


3902 
3963 


3-595936 ' 
3-5960470] 
2.596787 
3.59626710 
3. 3-5993771 | 
3-5964871], 
3. 444 ihe | 
3-596 5169 | 
3-59001 

3 359258 
5970307 
3 5071405 
3.597253 
3.597361 
3.50747 58 


3-5975955 


296c[3-5970952 


3-5978048 
3-5979145' 
3. 5085247 


3964 
3965 
3965 


3-5981 330, 
3-59824 32 
3.598352 


3967 


3.5984622 


No Logatith. 


3968 3.598717 
396903. 5986811 
39703. 5987905 
397113: 3-5983999 8999 


397 213+ 5990002 
3973}3-5991186 


397 
3970 


397 713 5995550 
39783. 5996648 
397913-5997739 
395c13. 5998831 
gon. 35999922 
$99213.000101 3; 
398313. 6002103 
398 403.6003193 
39853. 6004283 
39889 3.6005 373 


35993371 


300205 5077955 


3993036012993 


3097 3.5515 341 
99813 6018428 


399913-6019514. 
20013.0020600 


3-5994404 | 


3967 3-5984622 | 


397435992279 
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4000 A TABLE of LOGARITUHMS. 
Ne Logarith. | Ne | Logarith. N? | Logarith. 
40011 3.6021086| 1403413-0057359] [4c6713-0092742} 
4002|3.06022771] [4035:3.005843 4.068]3.6093509 
4003/3. 6023856 1403613.6059512] 406903. 6094877 
1400413-6024941] [4037|3-60b0587] [40703-0095944! 
400503 6026025] 14038[3.6061663] {1107 113-6097011 
4cot}3-00271091 1403913-60627 39] }4072[3-2098078 
4007 3.0028 1934 [404c}3.0063514] 407 303.6099 144 
400803. 0029277 (4043.606488 407 4|3-0100210 | 
40003. 6030301 [4242 3.6065963] [4075[3-6101276 
40103-01444] 1404313-0067037] [40763-0102 342 
401¹ 3-0032527| 404403. 0008 111 [4097[3-0103407 
401213-0033009] 404 503.6069185 4078 3.6 104472 
40130334 % [404613.6070259] [4079]3-6105537 
40143. 60357744 f0473·607 1332 4080 3-6106602 
40 153.5035855 [4048[3.6072405] [4081[3-6107666 
[4910130037932 404913-607 3475] [4082[3-6108730 
4017]3-0039018] [405c[3-6074550] 140843-0109794 
4018]3-c040099] [405 113.6075622] [4084|3-0110857 
401903. 04 1180 [4052[3.0076694]. (408 503.6111921 
4020[3-0042261 4953 12 ä 4086 3.6112984 
4021 3-004 3341 | 4054 3.60788 37 4087 3-01 140406 | 
402213-004442x] [405513-6079909] [4088]3-6115109 
402303. 0550 4563.608097 4089]3-61 16171 
40243. 6046580 4057 3-0082050] [4090[3-6117233 
4025 3.604650 405803. 60831200 [409113-6118295 
40263-0048 738 405903. 508419 4092036119350 
40273. 0498 160 [4obc[3.6085260] 409 33.6120417 
402803. 05895 40613.608633 40943. 6121478 
402983. 5051973] 0626.608399 [409513-6122539 
40313-5605 395} [4063]3.6088468] [4096[3-6123599 
403113-6054128] 406403. 6089537] [409713-01 24600 
402213-6055205] [4065}3.0c90605] [4098}3-6125720 
4033j3-£059282 yoo 3.6091674 4099!3-6126779/ 
[403413-6057359] 1406713-6:92742] 4100 3.6127839 
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| 4100 . A TABLE of LOGARITHMS. 


1 N*® | Logarith. Logarich. Ne Logarith. | 
410136128398 3-9163,05] 16,3.6198235. 
410213-0 612995 7 513+ 6164755 +168,3-0199277 
14103j3-29131015 3. 6165805, 4169!3.6200319 
4104136132074 4137.616685 5 [4170j3-0201391 
41053. 61331323 1383.616795 daga seal: 
1410613 6134185 393.5168954 47265203443 
1410736135247 4053. U1%οõhj, U 41736-6284 
1410803.613 5304] 4141361710520 17436205524 
J4109[3-6137361] [4142i3-6172101] 175-6209565 
4110[3.6138418] [414313- 6473144 441 7613-0207 695 


| >| os | ward Lunt 

141116139475] [4144]3- -6174197] [4177j3-6208645, 
_ $4002 3-6140531] 146.6175245] [+175]3-6200994, 
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4113635141587] [4146jz.6176293] 41793-62104. 
411456 61426434 [414743-6177340] [413913- 6211763 
| 4115 3-6143698] [4148;3.6178387} 184/3021280 
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510 A TABLE of Loca THMs. 


"No | Logarith. 
1510113- 
51028. 
5103 
$5104 


$195 


3. 7979107 
32079957 


5106 


5108 
510g 


519 


51075 


3.708080 
708165 

3. 7082509 
3.084209 


5111 
5112 
5113 


511463 


125 
3.708 5909 
37056758 
«7.08 — 


15 
5116 


51175. 7090154 
51183. 7091003 


51198 
51.20 
5121 
5122 
5123 
512413 
5125 
5126 
512713 
5128 


3129 


3.708845 
3. 7089305 


3. 7091851 
3. 7992700] 
3. 7093548 
3. 7094396 
37095244 

3-70960g1 
3-7096939 
3.7097 786 

3-70986 33 
3. 2099480 
37100327 
37101174 


3.7 102020 
3.710286 


5134 
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51.48 
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3.711385. 
514713- 7115544 
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3-7.10794 1 
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37109631 
3-7.110474 
3.711132] 
3-7.112165 
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3+ 7116383 


37117229 
37118072 
37118915 
37119759 
3212060 


5154 


15155 
| 5156 
15157 


5138 


3-7121444 
3. 7122287 
37123129 
3.712397 
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315913 


15160 


5161 


15162 


5163 


3712865] 
37126491 


þ 1 8 
3.712818 


3212902 


15164 
15165 
151.66 


516713-71 3238 


3-7129862 


3+7130703 
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517003. 7134905 


3.7135 45 
37136585 
7137425 


5746 713826 
51731371391 
51761[3-7139943 
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515213-714497 4 
313-714581 
5184 ae 

3˙71474 
51863.714832 


3.714078 


3.71416 


5˙714˙45 


1803.714329 


3-7144136 


5 188]3-7150009 
6915167 


3-715167 
321251 


51926˙7153347 


37154¹83 


15194 822 
3.715585 
13-7 156691 


3.715752 


519883 .715836 
51993715919 
3.716003 


5200 


TEE ED 


5201 
5202 
5203 
5204 
520513 
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3.716253 

3.716337 
3.716420 


5206 
5 207 
5208 
5209 
5210 


3. 7165042 
37165876 
37166710 
7167544 
37168377 
37169211 
3.7 170044 
37170877 
37171710 
32472543 


37173376 


3. 7174209 
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37175873 
3229285 
37177537 
3.717839 
37179200 
3.718003 

. 718086 
37181694 
37182525 
37183356 
37184186 


32185017 
37185847 
37186677 
37187507 
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37188337 
37189167 
3.7 189966 
37190826 


5238/3.7191655| 
3719244 


37193313 


3.719412 


3.719497 


13-7195799 
3-7 196027 
513*7197455 


3-7198283 
37199111 
37199938 


3-7 200766 


013-7 201593 


J-720242C 
3-7203247 
$-7 224074 


13.7 204901 


3-7205727 
3+7200554 
3-7207380 


5.25813 .7 268 206 


3.7 209032 
3.720985 
37210583 
3.721150 
32212334 


37213159 
37213983 


3721409 


3.721563; 
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| $209 
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3.722140 
513.7222225 


2223048 


5280 
5281 
5252 
5203 
5284 
5235 
5.289 


5 287 
528813 


191 


52735 
5294 
5295 


37227102 
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— — — 8 
197 


37223871 


7224694 
— 7225517 


37220339 


37227984 
3.7 228806. 
3-7229628 
3-7230450 
3 2231272 72 
37232093 
37232914 
3723736 

7234557 
32235379 
3. 236198 
37237019 
372 7 39 


238660 
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15300 A TABLE of LoGaRITHMS. 


N* | Logarith. 


37243578 
5302037244397 
53367248810 
37246035 

5 30513-7246854 
3.7247072 
3-7248491 
| 7249309 
53093.7250127 
531937250945 
3˙7251763 
5312.725258 
5313[3-7253398 
531437254216 
3158-228033 
5316637255850 
531713-7256667 
531837257483 


5320[3-7259116 
3-7 259933 
532213-7290749 
5323[3-7 261565 
3-7262380 
532513-7203195 
5326 3-7 264012 
| 53273-7264327 
5328[3.72656042 
5329]3-7200457 
5330[3-7 207272 
- 331[3.7 268057 
3.7268901 
5333]3-7209716 
$33413-7270530 


531913-7258300| 


Ne Logarith. | 
53343.72705 30 


53353˙72713444 


5336672721 58 


$33743-7272972] 


533813-7273786 


533913+727459 

5340,3-7275413 
534113-7276226 
534213-7277039 
534313-7277852 
53443-7 278064 
5345137279477 
534613-7 230290 
5347 3-7181102 
534813-728191 4 
534913-7282726 
5350]3-7283538 
5351]3-728435 

5352[3-72851061 
535382285272 
5354]3-7250784 
535513-7287595 
5356 3-7 288406 
5357[3-7289216| 
5358 3+7 290027 


736037291668 


$.7291648 
3-7292458 
5362[3-7 293208 
3-7294078 
3+7294888 


536613-7296507 


536713-7297316, 


13-7 295097] 


Ne Logarith. 


536737297316 
536.7298125 


1536913-7298934 
153791]3-7299743 
| 5371 37300552 


5372.730130 
537313-7 302168 
537413-7 302977 
537513-7393785 
$3703.7304593 
5377]3-7 395499] 


3.7307 82 
37308630 
538213-7309437 
38313731024 


5384437311051 


5385037311857 
538632312663 
5383713-7313470 
5388[3-7314276 
5389!3-7315082 
539013-7 315838 
5391]3-7316693 
539213-7317499 
5393137318304 


-15394]3-7319109 


5$39513-7 319914] 
5396 3-7 320719 
$39;13-7321524 
539813-7322329 
539913-7323133 


540013-7323938 
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540 A TABLE of LoGARITHMS. Kc: 
Ne | Logacith. N? Logarith. Ne] Logarith. 
540113-7324742] 6434673511900 646763˙7377491 
540203. 73255460 [543513-7351995] [546+[3-737 3285 
540313-7326350| 543637352794] [546913-7379979] | 
$49413-7327153] [5437;3-7353593] [547037379973] 
$40513-7327957 54383: 7354394 [5471]3-7380567|. 
540613.7328760] [5439 3:7355191] © [547213- 7381461], 
$40713-7329564 544053. 7555539 547313-7382254| 
5408j[3.7330367 5 +4113" 7356787 5474373838481 
5409037331170 [644237357585] [547514-738384} | 
5493.233973 744337358383 | 5470 373846344 
541113-7332775] 6444J3.73591810 [547513-7385427] 7 
541213-7333578| | 5478[3-7339220] 
15413]3-7334380| [544613-7360776] [547913-7387013]| 
541413-7335183| [6447837361574 [5480[3-733/806 
1541513-7335985|, [5448]3-7382371] 64802388598 
5416]3-7336787| [544913-7353108] [5482[3-7389390| 
541713-7337588| [545013-7393905| [5483[3-7390182 
5418]3-7338399] [545113-7394702]. [5484 3-7399974| 
5419]3-7339192] [5452{3-7395558] [54853-7391 766] 
542013-7339993] [545313-730635< [5485[3-7392558 
542113-7240794] [5454]3+7397 151], 64767353350 
542213-7341595] 15455 3-7 307948] 548813-7394141} 
54233-7342396] [5456]3-7398744] |548913.7394932 
$+24]3-7343197] [5457137599549] |549013-7395723] 
542513-73439971] [545137379335] [549113+7396514 
$42613-7344798] [545913-7371131] [5492]3-7397305 
5427]3-7345598| [546013-7371926] 1549313-7398096 
5428037346398 [$46113-7372722] 649437398887 
54291]3-7347198] [5462137373517] [5495[3-7399677] 
5430 i-7347998] 546313:7374312} [5496[3-7400467f 
543113-7343798] [5404137375197] 549.7401257 
54321]3-7349593] [5465[3-7375992] [5498[3z-7402047 
543313-7350397 546613-737009t 549913»7492337 
543413+7351196] 5467 3.737749 55003. 7403627 
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_N* | Logarith N Log arith. Logarith 
550. 7404416 [55 3413-7430 392 37456212 
550 253.7405 1553513-7431176] 3-745 6992 
550353. 405995 553053.743 1961 37457772 
5045.7 4067844 65373.7432745 37458552 
$505]3-7497573] 15538Þ3-7433530| 3.247332 
350603. 7408362] 653953743434 3.746011 
550713-74098 5.x] 55400375098 3-7460890 
350853. 740 39] 5546.743581 3.746670 
55093. 741 | 5421357436665}. 753-7402449 
mT 741 wed 9543-7437449| 3-7463223| 
| [3544357438232 3.7 464006 
| 155451]3-7439016 37404785 

J5 546.7439799 93745554 

68 5547.7440582 37466342. 

IIe. 255 3-7407120 
; [5549}3-7442147] 3-7467898] 

' 1555 7442939) 3-7468076 

555113.7 443712] 43˙7469454 

5523.744445 3.747032 

5553]3-7445277 3-7471009 
r 

5554[3-744605 713-747178; 

Ul 555837446841 37472564 
525570 56.744762 3.747334 
552437412537 5557137448404] 357474118] 
5$2513-74234323]' 55583 -7449185} [5591137474395 
5526037424709] |355913.7449967 1$-7475972 
552713-7424895] [5560[3.7450748] 3-7476448 
552813:7425680} [556113,7451529 37477225 
$529/3.7426466} Þ550213.7452310 3.7478001 
933242721 [35631[3:7453001Þ [5596[3:7478777 
553113-7428037] Þ5504[3-7453871 3:7479553 
5532[3+-7428822} [556513.7454052 3-7480329 
75336. 7429607 6566.745543 20 [559 4145 
$$34'3-7 430392 567[3-7456212] [5600/3-7481880 
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No 


| Logarith, 


5604 
560. 
5603 
5504 


3.7432656 | 


3-74$3431 
3-7434206| 


374849810 
5605032485756 


5606 
5607 
5608 
5609 
561 
5511 
5612 
5613 
5614 
5615 
5616 
5617 
5518 
5019 
5620 


37486531 


37487306 


3.748 8080] 
3-7488554 


943.2489629 


3-7490403 
37491177 
3-7491950 
3+7492724 
3-7493498 


37494271 
37495044 


1.495817 
37496590 
37497363 


3621 
5622 
5623 
5024 
5625 
5026 
5627 
5628 


3-, 498136 
3-7498908 


3.749981 


37500453 


37502769 


3750354 


5629 


56 303.2505084 
56313.7505855 
5632.7 506626 
56333.7507398 
5634 3. 7508168 


37504312 


5651 


32701225 
37501997 


No 
5634 
4530 
3637 
5038 


, Logarith. | 
3.7508108 


3- 7309710 
3-7510480 
32511251 


5639 
5640 
5641 
5642 
$043 


3.512024 
3-7512791 
3-7513561 
3-7514331 
37515101 


5044 
5045 


3-7515870 
3-7516639 


5646 


5050 


5052 
5953 
5054 
$955 
5656 
5057 
5658 


5947]3-7518178 
564813-7518947 
$54913-7519716 


3-7517409/ 


3-7520484 
37521253 


3.75 e 


37522791 
37523558 
3.75 24326 


| 


3-7508939} 


3-7525094 
3-7525 862 
3.75 26629 


5659 
566 

5661 
5662 
5663 


3-7527 397 
3-7528164 
3.752893 2 
3-7529099 
2 


5064 
5665 


3.753232 
3.753999 


526 


3.75327066, 


556713.7533532 


15688 
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Logarith. 


5667 
5668 
5669 
5070 
5671 
5672 
5673 
5074 
$975 
5676 
5677 
5678 
5679 
5680 
5681 


3-7533532 
3-7534298 
3-7535005 
3-7535831 
3.7530596 


3-7537302 
3-7533128 
3-75 38893 
3-7539659 
37540424 
37541189 
37541954 
37542719 
37543483 
3-7544245 


5682 
5683 
5084 
5685 
5686 


3.754501 2 
3.754777 
37546541 
3.754305 
37548069 


5087 


5689 
5690 
5691 


37548832 
37549596 
37350359 
3-7 551123 
3-7531886 


3-7552049 
37553412 
37554175 
3-7554937 
3-7555700 
37550462 
37557224 
37557987 
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Logarith. 


57023. 7560272 
5703 3 267783 


7710 3. 7566361 


15712}3-7567882 
5713}3-7 508042 
571443-7509402 
$7 1513-7 570162 
7570922 


572353· 7576237 
5724 3 7576996 


573 3-7583062 
573313-758381c 


57 1103-7567 122| 


— 


— 


— 


573913-7588362 


$574113-7589875 
$574213-7599632 
$74313-7 591388 


$74413-7592144 

5745[3-759290C 
$74613-7593656 
5747.7 594412 
57483.759 5108 


574937595923 
57 50]3-7596675 
57 5113-7 597434 
575237598 189 


— 


575413: 7599099 
575513-7000453 
575013: 7601208 
575737601962 
575802.7602717 
57 5913+7 203471 
576013-7 004225] 
5761]3-7004979] 
576213-7005732 
576313: 7600486 
57 6413-760724c 
576513-70c7997 
57663. 7 608746 


— I CO 


576713-760950c 


574003. 7589719 


5753137598944]. 
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370 
5769 
5770 
$771 
$772 
$773 
$774 
5775 
3770 


7773. 1 


5700 A TABLE of LocarITHMs. 
Ns Logarith. | 
73575857 | 


arith, 
3. 7852855 


3.76 10253 | 
3-760T1005|. 


3-7611758 


3-7614016 
3-7614768 


3.76155 20 


37616272 | 


5778 3. 7617775 


5779 


1578 


5781 


37618527 
37619278 
37520030 
37620781 
37621532 
3. 7622283 


3.723034 


2863.223784 


57 903.7626786 
$79113-7027536| 


3-7024535 


803.7625285 


37626035 


5792ʃ3. 7628280 


5793[3-7029035 
5794[3-7029785 
579513-7030534 
579613-7031234 


57975. 7032033 
579813.7032782 

579513-7033531 
58oc[2-7034280 


5800 
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3- 7612511 | 
3. 7613263 | 
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5809 
5810 


580113. 7635029 
580213. 7635777 
58033. 7636526 | 
580413.7637274 
580513-7038022 
58063-76387 76 
458073. 7635505 
5808[3-704026 


3.764101 
3-76041761 


$811 
5812 
5813 
5814 
5815 


775500 | 


3.764325 
3.7644 
37644750 
3-7 045497 


5816 
5817 
5818 
5819 
| 5820 


3- 7040245 
3:704 

3 51 
37648484 
3704023 


5821 
5822 
5823 
5824 
5829 


3.704997 
37650722 
3.765 1468 
3.765221 
3.765295 


5820 
5827 


582 
5830 
5837 
5837 
5835 
| 5834 


5 7655195 


3.765370 5 
3.765445 


3.765 5941 
7656686 


37057430 
376058175 


5 


3.70 50 
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5800 A TaBLE of LoGaRITHMs. 


433.7659064 
| 3.7 0660409 


3.7661153 
3-7661897 


3-706264 1 


5.763385 
3.7664128 
3·7664872 

[3-7665616 
2+313-7000359 
13 7667 102 


3-7667845 
3-7008588 

3-7009331 
3.76 70074 


3-7670916 
3-7071559 
3-707230) 
3-707 3043 
3-7073785 


613.7676011 
35 5813-7077494 


3-7074527 
37075269 


3.76767 52 
37678235 


3-7678976 
3-7079717 


3.7080458 
3-768119 
3.768194 
3.768208 
37683421 


37684161 


— 


8 


587 
5871 


5873 
5874 
3875 
5876 
5877 
5878 
879 
83 


| 881 


588. 


© o& 
12 


3. 70704b, 


37684961 
7685641 
37680381 


376871211 


3-7688500 


3-7689339 
3-7090079 
3-7690818 
3-7091557 
3- 7692294 
37693035 
3- 7293773; 
3-76 94512 


3 7695250 


3.77415 
37701153 
3779189: | 


3-7722827| 


3-7793304 
3-7 794101, 
37704838 
72253575 
3-7706311 


13-7707784 


13-77 08520 
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5905032212199 
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| No Logarith. f 


—590¹ 7759250 
59023. 7709992 


590 3771078 


590713-7713070 


5908037714405 
| 500903 7715140 
15919}3-7715875 
4$591113-77 160610 


591237717344 


591337718079 


591437718813 
59151]3-7719547 


59163.7720282 
| 954 3-77210T6 
159113-7721750 


591913-7722483 


| 30²⁰⁴ 37723218 
5921037723951 


592213-7 724084 


15923]3-7725417 
5924/377201 50 
9253.772883 
1592613-7727610 
1592713-7728349 
5928037729082 


592913-77298 14 


| 59393:7 739547 
5931677371279 


3932ʃ83·773201ʃ1 
993: 3-77 32743 
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7671 3.88258 150 766443. 88445 55 76973-8865 215 
7632388263844 [7665[3-8845122] 7698 38863779 
763313-8826953 7666038845688 76993-88643 43 
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7701 3-88þ5471] 77348-88844 7767 3:5902533 
[7792 38266035] 1773513-8884604] 77 8903857 
177<3 3-8866599] 773668.888 5165 77598. 8903575 
7704 3-8867163] 1773713 8885726] [7770 32904 : 
5706 888520 75 88888 [+523 8905308 

| 6.3.8868 200 - 4 . 
7070.386825 — 3.888741 7773 2 
77083. 8869417 77403-88877 [7774 22 445 
3.8860 080] | |; 74213-888853;| [777513-8907004 
77093. 88699 7 74213-88885 3 + 46MM 
1772913-8870544] [7743]:8889093] 72 ns 
7711-887117 17744]3-5859052] $7777 1544 
1771213.8871670] 1774513-8890214] 1777 3.80 729 
77136.887 22334 7746-889077 [7739 3 25 350 
2748.887270 1774713-8891336] » . 
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77108.8873922 [774913-5892457] | 7270 
771-8874485] 775938893017 7785 22 
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eee, Saran] P72 38975730 
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780¹ 3.89 215031 7834 3.89398 30 78675. 958092 

17904 38922059 1783513-894039 8683.89 58044 

7803]3-8922616| |783613-8940944] 786938959195 

780413 8923173 [7837]3 8941498] 787% 8959748 

780513-8923729] [783813-8942053] [757 113-5990299 

1806]3-8924285] [7839[3.8942607] [787 2]3-8960851 

780713-$92484 2 784c|3.894.3161] 7873.896403 

-808[3-8925398] [7841]3.8943715] | 3413-8961954 

780913-8925954] [784213-8944268 787 513-8962506 

78108892551 1784.313-8944822] $87013:5963257 

78118. 89270 [784413 8945376] [7877135963005 

78121]3-8927622] [7845 8 7896750 

781313-8928178] 7840.894483 [7879]3-3964711 

781413-8928734| [784713-8947037] [7880]3-5965 262 

7815|3-8929290] [7848 788 103.8965813 

781689298400 784953 3.896354 

781713-8930401] [785013-3 3-8966915 

7818[3-8930957] 1785113 3-8967460 
-81913-8931512] [785213-8 3:896801 
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785413 3.8969 118 

785513-9 3-896966g 
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7934[3-8994922 


OO 


| 


rr i. 


No 


7934 
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7938 


3. 3988895 9 
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7948 


7949 
1950 
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3-9000948 
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197013-9014.503 
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39015673 
39015218 
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3. 0026011 
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1800113-9031443] [803413-9049318] [8067 3-9007121 


8002139031985] j8035]3-9049859] [8068139007059] 
800 303.9032 528 8030/3. 9050 3990 8069 3.9068 197 
8004 03.003301 [803713-9050940] [80701399687 35 
8005 2:9933913] 80 3803.90 814800 [8071 3. 9069273 
$00613-90341 56} 80393. 90520200 8072 3.90698 12 
800713-9034698] 80403. 905256 [807 3]3-9970350 
$00813-9035241] 804 103.9053101 8074 3. 9070887 
800003. 90357834 8042039053041 807 53.907 1425 
801013:9930325] 13043 3.9054181] [807613-997 1963 
$51 113-9930807] [804413-9054721] [807 3-9072501 
8012139937499] [$04513-9055200 8078 3-907 3938 
801 303.9037951 804003. 807913997 3570 
801413-9038493] 18047[3-9056340 $808013-9074114 
1801513:9939935] [8048[3-9050880! 18081 3:9074051 
$01613-9939577] [$049}3-905741 $08213-9075 188 
1801 51]3-90401 19] 480 5013.905795 808 303.9075726 
80183. 90400010 05 103.9058498, [8084[3-907 6263 
1801903: 9041202 0523. 9059038 8085 3. 9076801 
0203.904174 88309828727 [$08613-9077337 
1802113-9042285] 305403. 9060 110 


80223. 9042827 80553. 9060655 
802303. 90433680 [3056 3. 9061195 
802403. 9043909 8057 3.90617 34 
802513-9044450| [$058[3.9002273 
1802613-9044992] 305 903.9902812 

80273. 9045533 13060 3-9063350 
802813. 90460744 306:13.9063589 
8029. 9046615] 130623. 9064428 
8030]3-9947155 306303. 906490 
18031 3-9047696] 043.9065505 
803203 9048237 30653. 90644 
803303. 9048778 Bo. 3.9066 582 1809 3. 9084314 
8034 3. 9049318 8067 3.0067 121 18 1003. 90848 50 
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801 3.9085 38600 813439103042 [$167[3-91206260| 
8102. 9085922 8135 39103576 5168553. 9121157 
8103 3. 9086458 81363-91041 09 816903. 9121689 
810453. 9086994] [313713-9104643] 817039122221 
810503. 90825300 [813813-9105177] [817113-9122752 
81063. 9088066 ir aol3-0T65710 $17213.9123284 
8107 3. 9088602] 814003. 91062444 [817313.9123815, 
8108039089137 874131067780 [8174/3-91.24340 
5109 3. 9089673 8142391073110 175.9124878 
$110 3-9090209] f814313-9107"44| [8176[3.9125409 
811113-9999744] j$144[3-4103378| [817713-9125940 
$11213-9091279] [8145[3-9103912| [8178|4.9126471 
812313-9991815] (814 3-9109444 817913.9127002 
8114|3-9992350] [S$14713-91099;/7] 8180039127553 
| 8115 3.909285 [8148]3-9110G1 818113. 3-9128064 
8116[3-9093420] 814939111043 8182 3-9128395' 
81171[3-9093955| 8150[3-910157 3818313.91291 26 | 
81183. 9094490 [8151]3-9112109] 8184.9 29656] 
81191]3-9095025 315213-911204 8183.973087 
8120[3-9995 560] 8153]3-9113174 [8186,3.9130737 | 
|812113-9096095] [3154[3-9113707 8187 3-91 51245| 
8122[3-9090630] [8155 * 14240] 818813.9131778 
187233. 9 097165 8160391147720 [818913.9132309, 
8124[3-9097699] 8157039115305 |8190/3.9132839] 
812513 9098234 8158039115830 |819113.9133369] 
$1 2613-9998768| 81593 9116369 8192039133899 
81273. 9099303 816003. 9116902] 8 1933.913443 
1812883. 9099837 [8161]3.9117434| 819439134960 
812953. 91003710 [816213.9117966| 819563913549 
81303. 9100905 8163 3.9118493] 819603. 913600 
8131039101440 [3164 3.9119030] [8197}3-9130549 
813213-9101974| 13165]3-9119562] 1819813-9137079 
813303. 9102508 [8166[3.9120094] [8199]3-91 37609 
1813403.9103042] (8167};3.9120626| 48200ʃ;3.9138139 
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3-9138008] [823413-9150109] [8267[3-9173479 
820139138008 23.156636 [826813.9174005 
[2023-91 39198] [8255139156030] Jiu 3.9174530 
8203139139727 82361391571 3; #270 39175055, 
8205 3.9146 2472 29259 6 
| 123903915874 52725. 917 105 
82063 9141315 239, 94159272] 1*27313-9176630 
8207 39141844 * * 795 "te Ha 
4208639142370 yu (32753-9177680 
\[3209]3-91 $2903 15242139 60853] 1827613-9178205 
1 91. 2433222 ( — — 
$21013-9143432] [[. 9757786 827769178730 
{ob ee ee 
8212.144489 3.86. 232 f 827939179779 
1821369145018 824 [3 2 +33 828039180303 
8214]3-9145547] 82476 Ae esse Sasa 
8215]3-9146076] [*248[3-916348; r 8 
Ge i132 164013 | 828213-91 1452 
3216 3-914 ou ; +9;3+ 2 0 82833 9181877 
8217 3 1859) 94658 828403. 9182401 
321839147 3 1828 182925 
255.5773572 s | 328013 018349 
2, 71 | 0 * 
1 1s 16-645] 82873.9183973 
P 4 — 1710 [8288[3-9184497 
$22213-9149775] zg. 257 26 3.918021 
822369150303 [8256/3.91%7 1 8 
f 82245 9150831 825713 916" *223 : 829 1685 
1 5 ' i I 
[922559152359], 1327809163749] eee, 
|322613-91515887 82596. 2462855 3253.578717 
$2 2713-915 2405 r: = gy i2943-9187040 
8228]3-9152943] 82 PRES ]32g513-9188164 
02098-905247 | eee 3296[3:9188687 
17 , 2 
823191345200 [8264 — 12940. 3.9189734 
8232 n oy — 8299 39190258 
9155581 26 1 _— 
| Ma. — 32075. 9173475] 1830ch3-9150781 
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3:9200450 


18351 
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39217905 
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39221024 


8361 
8362 
$393 


8365 


— 
$307 


3 9221543 
3-9222003 
3-9222582 
3.922302 


392116611 
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39235031 
39235549 

9236066 
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39240207 


1$399]3-9240724 


839713-9241242 
$39813-9241759 
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8407392454100 [8440(3-925 4847369280372 
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840913- +9247 444; 1344 213- 1347513: 9281397 
| 3841013. 9247960 1844 313+ 8476 3.928190 
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842358 9254699 845639271650 8439 3.9288565 
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1425]: 9255699 8478839272677 849139289538 
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3-9313502 
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39319153 
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393232135 
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